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NATIONAL DAM INSPECTION PROGRAM
n PHASE I INSPECTION REPORT

Identification No.: VT 00115, VT 00274

Name of Dam: Gale Meadows Dam, Gale Meadows Dike

Town: Londonderry (Dike in Town of Winhall)

County and State: Windham County, Vermont (Dike in Bennington Co.)
Stream: Mill Brook

Date of Inspection: 19 November 1979

BRIEF ASSESSMENT

1. Project Description

Gale Meadows Dam is owned by the Vermont Fish and Game
Department to create a public fishing impoundment. The dam
l is an earth embankment about 300 feet long by about 30 feet
high. 1Included in the length of the dam is an emergency over-
flow spillway at the left abutment having a trapezoidal opening .
about 170 feet long on top. Top width is about 25 feet, with RN
upstream and downstream slopes of about 3H:1V. s
9

] Normal pool elevation is maintained at about 7 feet below @
the top of the dam by a drop inlet service spillway with an outlet g
conduit running through the embankment and discharging to a brook Cﬂq
at the downstream toe. The emergency spillway weir crest is 5 Ejg

feet below the top of the dam and 2 feet above the service spill-
way crest.

: o
On a bay at the northeastern end of the pond, about 3/4 of e

a mile from the dam, there is a saddle dike. This dike is an

earth embankment about 150 feet long by about 6 feet high. Top

width is about 6 feet, with side slopes of about 2H:1V.

2. Significant Findings and Assessment

The dam is in FAIR condition. Problems include erosion of SRR
the riprap in the emergency spillway discharge channel; a scep o
at the right downstream abutment contact line; a scep at the right
downstream side of the outlet conduit; brush on the slope and in B
the emergency spillway; and erosion in the zone of natural ground -9
between the downstream toe and the emergency spillway discharge VT
channel. .
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o 3. Hydraulic and Hydrologic Findings

. The spillway is ADEQUATE to pass the test flood without over-

. topping the dam. In accordance with recommended guidelines of

‘ the Corps of Engineers, the dam is classified as INTERMEDIATE in
size and as having a SIGNIFICANT hazard potential. Accordingly, R
a TEST FLOOD equal to ONE-HALF PMF (probable maximum flocod) was ;f*i
judged as appropriate within the recommended range of one-half .
PMF to full PMF. The test flood does not overtop the dam, but

n results in a minimum freeboard of about 0.6 of a foot. Peak in-
flow for the test flood is 5720 cfs. Peak outflow is reduced by
reservoir routing to 4410 cfs. Total project discharge capacity
at the top of the dam is due to both the drop inlet service spill-
way and the emergency overflow spillway (drain port assumed closed)
and is equal to 5800 cfs, or 1207 of the test flood peak outflow.

L
Ol

Y
K
B

A L N IPLP IO SN

ha g gl

!
ye
h

4, Recommended Action

WITHIN ONE YEAR after their receipt of this Phase I Inspection
Report, the Owner should implement the following recommendations:

a. Engage a registered engineer qualified in the design of
dams to evaluate the design of stone protection or riprap
on the emergency spillway discharge channel and make the
necessary recommendations for repair.

b. Remove all brush from embankment slopes of the dam and et
l dike, and clean all brush, trees, and logs from the .o
emergency spillway.

’
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c. Install piezometers and monitor water levels in the
core and downstream shell.

) d. Install weirs to monitor the seep at the right down- -
‘ stream abutment contact line and to the right of the -
outlet structure. Monitor quantity and turbidity semi-
annually and evaluate the results as they are gathered.
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Additional recommendations and remedial measures that should <
- be implemented by the Owner WITHIN ONE YEAR after receipt of this :
Phase I Inspection Report are described in Section 7.

GORDON E. AINSWORTH & ASSOCIATES, INC.

Kenneth J. flale, P.E.
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This Phase I Inspection Report on Dam has
been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations

are consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with gcod engineering judgment and practice, and is
hereby submitted for approval.

THIS SHEET TO BE FURNISHED BY THE CORPS OF ENGINEERS
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PREFACE n

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon avail-
able data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation: however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment

of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external con-
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ditions, and is evolutionary in nature. It would be incorrect

to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any

chance that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. 1In accordance with the es-
tablished Guidelines, the Spillway Test flood is based on the 1
estimated 'Probable Maximum Flood" for the region (greatest |
reasonably possible storm runoff), or fractions thereof. Because o

of the magnitude and rarity of such a storm event, a finding that

L
‘e ta ety 4

a spillway will not pass the test flood should not be interpreted
as necessarily posing a-highly inadequate condition. The test )
flood provides a measure of relative spillway capacity and serves ?~ﬁ

as an aide in determining the need for more detailed hydrologic fﬁ~f

and hydraulic studies, considering the size of the dam, its o
. N

general condition and the downstream damage potential. Al
o

,-:'.r«':

The Phase I Investigation does not include an assessment of RSN

the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and railings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the project

for compliance with OSHA rules and regulations is also excluded.

ii
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6)

7)

8)

9)
10)

Zoning - Central clay core, impervious None
shells (see Section 6.2).

Impervious Core - Clay core 5 feet wide None
at the top and 6 feet wide
at the bottom of cutoff.

Cutoff - 5 foot deep by 10-foot wide cutoff None
into foundation material which is
glacial till.

Grout Curtain - None. None

Other - Spillway cut in earth at left None
abutment.

Diversion and Regulating Tunnel - N/A

Spillways

1

Service Spillway

a) Type - Rectangular drop inlet with stop
planks on upstream side.

b) Length of Weir - Two 3.75 foot weirs (with
stop planks) and two 9.75
foot weirs, 27 feet total
effective length.

c) Crest Elevation - w/o stop planks 1354
- w/stop planks 1358

d) Gates - None.

e) Upstream Channel - Not applicable, reservoir
all around.

f) Downstream Channel - Spillway discharges into

vertical concrete transition
20 feet deep, then through
dam via reinforced concrete

spillway outlet conduit
180 feet long and 5 feet
in diameter. Upstream

invert EL 1338, downstream
invert EL 1335, and discharg-
ing into Mill Brook at toe

of dam.

g) General - No Comment.

1-8
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d. Reservoir (length in feet) :TE
1) Normal Pool 4400 + ;fT;
2) Flood Control Pool N/A :?i
3) Spillway Crest Pool (drop inlet) 4400 + 'fl;
4) Top of Dam 4500 + 46;
5) Test Flood Pool 4480 + i;;j
e. Storage (acre-feet) ;};i
1) Normal Pool 1338 -_'_}1
2) Flood Control Pool N/A 7

3) Spillway Crest Pool (drop inlet) 1338
4) Top of Dam 2942 ;‘Q
5) Test Flood Pool 2786 :' §
f. Reservoir Surface (acres) : ﬁﬁ
1) Normal Pool 204 :ﬁi?
2) Flood Control Pool N/A 'ffs
3) Spillway Crest Pool (drop inlet) 204 :?ig
4) Top of Dam 261 S

5) Test Flood Pool 256

g- Dam Dike
1) Type - Earth. Earth ;;'
2) Length - 300 feet including emergency 150 feet '*i';;'-_?}i
spillway. f;ﬁi
3) Height - Hydraulic Height - 30 feet. 6 feet fi;
= Structural Height - 33 feet. 6 feet e
4) Top Width - 25 feet. 6 feet ,J
5) Side Slopes - Upstream - 3H:1V. 2H:1V iR
- Downstream - 3H:1lV. 2H:1V C
a) Approximate Volume =~ 13,000 cu. yd. 600 cu. yd. o




A Lo ar a e cad e ans e S om0 geis arti i B A M Al UG sl A G S e N S U e i SEaaacaet: it S A eI S et e A e ot LI S i e ..“ﬂ
T
-2 4
3) VUngated spillway capacity at top of dam: ?bﬁ
a) Drop inlet service spillway, 540 cfs @ EL 1365 SN
b) Emergency overflow spillway, 4760 cfs @ EL 1365 ‘;*
4) Ungated spillway capacity at test flood pool: O
a) Drop inlet service spillway, 530 cfs @ EL 1364.4 e
b) Emergency overflow spillway, 3880 cfs @ EL 1364.4. .
5) Gated spillway capacity at normal pool - N/A. ;;“
T
6) Gated spillway capacity at test flood pool - N/A. -
7) Total spillway capacity at test flood pool, f
4410 cfs @ EL 1364.4. -
- -
8) Total project discharge at top of dam, f‘ﬂ
5300 cfs @ EL 1365. S
9) Total project discharge at test flood pool, S
4410 cfs @ EL 1364.4. o
]
c. Elevation (feet - NGVD) =
All elevations are from design drawings of the dam by ]
Haley and Ward Engineers, Inc., dated December 1964 (included T
as Appendices B2-1 to B2-5) and are assumed to be in feet above N
mean sea level NGVD (National Geodetic Vertical Datum of 1929). :.,
1) Natural Stream bed at Toe of Dam - Downstream 1335 ﬁi
- Upstream 1338 ]
)
2) Bottom of Cutoff (same as bottom of core wall) 1332 ]
a) Lowest Foundation Surface (bottom of cutoff) 1332 e
b) Core Wall - Bottom 1332 AR
- Top 1362 e
3) Maximum Tailwater Unknown " -
4) Normal Pool 1358+ ;é;
5) Full Flood Control Pool N/A e
6) Spillway Crest (ungated)
- Drop inlet service spillway 1358 S
- Emergency overflow spillway 1360 .o
7) Design Surcharge Unknown
8) Top of Dam and Dike 1365 ;
9) Test Flood Surcharge 1364.4 . @ 1
e
SRR
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the dam site.
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from the Vermont Fish and Game Department. The construction ;fi
contractor for the repair work was Sailor Brothers, Inc., whose S
address is unknown. =:r3
3 . . .— o -
No other construction, modification, or major repair R
are known to have occurred. Refer to Section 2 of this report O
for a complete discussion of the design, construction, and oper- C
ation history, with selected plans and other engineering data T
included in Appendix B. ';“
T
i. Normal Operation Procedures i&}
There are no written operation and maintenance pro- EQ;
cedures for the dam. The dam site is visited periodically, but glj
this is mainly for maintenance to the recreational area at 'y
Reportedly the outlet works are not operated during ’f
the year. At the present time the service spillway crest is _
set at EL 1358 (stop planks in upstream weir are in-place) ]
and the slide gate on the drain port is closed. @
-9,
Refer to Section 4 of this report for a complete dis- o
cussion of operation and maintenance procedures. ]
1.3 Pertinent Data ;;J
@
a. Drainage Area ]
1) Location - South-central Vermont in the Green fﬁ%
Mountains. S
=7
2) River Basin - Mill Brook to Winhall River, then to K
West River, then to Connecticut River. T
3) Shape - Roughly rectangular, 5 miles by 2 miles. ;Ea
4) Area - 9.98 square miles, or 6385 acres. ‘ﬁfd
h‘,’_
5) Topography - Wooded slopes varying from 27 to 20% 5ﬁ1
slope. Elevations vary from EL 1358 ﬁ;j
to EL 3260. 23j
b. Discharge at Dam Site (cfs) S
e
1)  Outlet Works .A;i
Drain port, 2 feet by 2 feet, invert at EL 1338, a
gate normally closed, discharge capacity about fi{
98 cfs at top of dam EL 1365. ;fg&
2) Maximum Known Flood - Unknown. 7?1
)
L. .‘:
1-5 . e
R
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bend just upstream of the structures. Total economic loss is
judged appreciable. Loss of a few lives is judged possible. The
dam failure analysis is developed in Section 5.5 of this report.

FW) e.

Ownership

Since its construction, the dam and pond have been and
are still owned by:

a Vermont Fish and Game Department
Agency of Environmental Conservation
79 River Street - State Office Building
Montpelier, Vermont 05602

Attention: Edward F. Kehoe, Commissioner
(802) 828-3371

It is not known how much of the watershed, if any, is
owned by the State of Vermont.

. f. Operator

No one is specifically responsible for the day to day
operation of the dam. However, the Owner's representative and
contact 1is:

John Guilmette, Facilities Engineer

R Agency of Environmental Conservation

) Department of Water Resources & Environmental Engineering e
State Office Building o
Montpelier, Vermont 05602 -

(802) 828-3361 —

g Purpose of Dam

The dam was originally constructed for the Vermont Fish
and Game Department to impound water for a public fishing impound-
ment. Gale Meadows Pond is still used for this purpose.

h. Design and Construction History

The dam was constructed in 1965 for the Vermont Fish
and Game Department. The designer was Haley and Ward Engineers,
Inc., 25 Fox Road, Waltham, Massachusetts 02154, telephone (617)
890-3980. Data obtained from the designer can be found in Appen-
dices B2 and B3. The construction contractor for the original
construction is not known.

, Inspection reports as early as 1972 note erosion

P damage to the discharge channel of the emergency spillway which

' became progressively worse. 1In October of 1977 the spillway dis-
charge channel was repaired under the direction of an engineer

1-4
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service bridge with the upstream slope of the dam toward the
left side of the embankment. A vertical concrete transition
: drops 20 feet into a closed 5-foot diameter concrete outlet
8 conduit about 180 feet long through the dam which discharges
into Mill Brook.

The upstream side of the drop inlet spillway weir

can be lowered about 4 feet by removing the stop planks which
are normally left in place. This lowers the weir crest to EL

J 1354 and reduces the total weir length to about 7.5 feet. The

: entire service spillway weir is protected from debris by a trash
rack. On the upstream side of the control structure is a 2 foot
square drain port at EL 1338. The drain port, normally closed,
is regulated by a slide gate with an operating nut in a valve box
set flush in the top of the control structure.

The emergency overflow spillway consists of an
ungated, excavated earth channel along the left abutment of the
dam with a concrete weir control crest, at EL 1360, having a
trapezoidal opening 120 feet wide at the bottom and about 170
feet wide on top. The spillway channel is grassed and sloped
upward from the pond toward the weir section. The downstream
channel is rock riprapped and narrows at the toe of the dam
where it discharges into Mill Brook.

2) Dike

On a bay at the northeastern end of the pond there
is a saddle dike. This dike is a compacted earth embankment about
150 feet long by about 6 feet high. The dike has side slopes of
about 2H:1V and a top width of 6 feet. The side slopes are covered
with grass, brush, and small trees.

c. Size Classification

In accordance with recommended guidelines (Reference 1),
Gale Meadows Dam is classified as INTERMEDIATE in size because its
maximum storage capacity at top of dam is 2942 acre-feet (within the
1000 to 50,000 acre-foot range). The maximum hydraulic height of
the dam is 30 feet.

d. Hazard Classification

In accordance with recommended guidelines (References 1
and 18) involving loss of life and economic loss, Gale Meadows Dam
is classified as having a SIGNIFICANT hazard potential. The dam
is located in a predominantly rural or agricultural area. However,
the increase in flow due to a dam failure would increase damage
to a Town highway bridge and the road on either side, damage a
portion of State Route 100, and damage or destroy onc house and
barn and a house trailer next to State Route 100 due to the large
flow of water at about 22 fps going out-of-channel at a stream
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> 337 County about 2 miles northwest of the community of Rawsonville.
5 The dam at its maximum section is at Latitude 43 degrees - 10.1 [
fl ‘ minutes North, Longitude 72 degrees - 51.8 minutes West. There '-‘
, is also a saddle dike on the impoundment located at Latitude =
43 degrees - 10.6 minutes North, Longitude 72 degrees - 52.0 >
minutes West. The dike and most of the impoundment are in the -1
Town of Winhall, Bennington County. ]
2

)
1

ﬁ . Access to the dam is from State Route 30 to the south
. at Bondville and then via a Town road (see Drainage Area Map,
Appendix D-1).

The popular name of the dam is the same as its official

s name, Gale Meadows Dam. The name of the impoundment is Gale oy
i Meadows Pond. The pond is aligned along a north - south axis i]
- with the dam located on a bay of the pond at the scutheastern end. Rk

The dike is located on a bay at the northeastern end of the pond. S

The dam is built across Mill Brook, a tributary of the
» Winhall River. About 8500 feet downstream from the dam, Mill
CHE Brook runs near a house and barn and a house trailer and then
passes under Vermont State Route 100. The nearest downstream
community is Rawsonville, population estimated at 50, located
about 2 miles downstream from the dam near the confluence of Mill
Brook and the Winhall River. Rawsonville is not an incorporated
- : village, but is simply a grouping of some houses and other struc-
d B tures in the Township of Jamaica, Windham County.

b. Description of Dam and Appurtenances

* 1) Dam

E ) Gale Meadows Dam is a rolled and compacted earth

Tk embankment composed of glacial till with a clay core. The dam

has a drop inlet service spillway and an emergency overflow

spillway with a concrete weir crest at the left abutment of the

dam. The grass and brush-covered embankment is about 300 feet

: long (including the emergency spillway) by about 30 feet high.

i The upstream and downstream slopes are about 3H:1V. The upstream
e slope of the dam is covered with rock riprap at the normal water

surface, EL 1358. The top width of the dam is about 25 feet.

The dam has a clay core about 5 feet wide at the
L top and 6 feet wide at the bottom of the cutoff. The cutoff is
1 compacted earth f£ill around the bottom of the clay core. The

: cutoff trench is 5 feet deep by 10 feet wide into the dam foun-
dation, which is glacial till.

The drop inlet service spillway consists of a
- straight weir crest, et EL 1358, on 4 sides of a rectangular
N concrete spillway structure (27 feet total effective crest
' length) located about 50 feet upstream of and connected via a

e
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" NATIONAL DAM INSPECTION PROGRAM
| PHASE I INSPECTION REPORT :T:
NAME OF DAM: GALE MEADOWS DAM, ID NO. VT 00115 S
GALE MEADOWS DIKE, ID NO. VT 00274 o

« SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act, Public Law 92-367,
. August 8, 1972, authorized the Secretary of the Army through
w the Corps of Engineers to initiate a national program of dam
inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the res-
ponsibility of supervising the inspection of dams within the
New England Region. Gordon E. Ainsworth and Associates, Inc.,
, has been retained by the New England Division to inspect and
l' report on selected dams in the State of Vermont. Authorization
and notice to proceed was issued to Gordon E. Ainsworth and
Associates, Inc., under a letter from William E. Hodgson, Jr.,
Colonel, Corps of Engineers. Contract No. DACW33-80-C-0012
has been assigned by the Corps of Engineers for this work.

n b. Purpose of Inspection

1) Perform technical inspection and evaluation of
non-Federal dams to identify conditions which
threaten the public, and thus permit correction
in a timely manner by non-Federal interests.

- 2) Encourage and assist the States to initiate
quickly effective dam safety programs for non-
Federal dams.

3) To update, verify, and complete the National
Inventory of Dams.

1.2 Description of Project

a. Location

‘ Referring to the Location and Vicinity Maps at the
beginning of this report, Gale Meadows Dam is located in south-
central Vermont, just inside the Town of Londonderry, Windham




" = s g ’.r.r~y—AV" R AN PN AR Art A= i M A S AR M NS M B S i S ARl Sl Sadi S AU Sk et S Bl S S Sl A S Al S =St

:;‘.;‘- R ¥ 4 :
3 \,_\

gsag@l MOUN?A@N, \\\, ~__,-, $1.
wa*ONAL o) S
A

REST . Vit
,fi'hm g
a X/~

._.3 e T . . . i : X ,,
T 8 ‘fm NTv ‘7 - A N ',”\
R N R R SRR A
srngow R T - LN

;™ v S : s
”m,f»lm N ) )_J =] A g _

- L
~, " » CR-ame .
K - s ; o ,4'?" S
- " \

o ‘I/‘.': ’"o’.

— - - ' . .
o Sl
. “.

e

<
gy " e 8L
SN

- ('o[gr.r .o

aY ik mw‘ksmw ?'

l‘-'.' g .;,’»\ \Yhﬂ'/:nv ..:-1' L ‘
r Cy £, Y
’ vy - ; r W t \’..

~ b

. J A PO N i
S 9531 s f—b"” '_’ ~ ;‘ - . I (.{U,%'lw "\ v u b d/u
B - '..-y-..-.:_‘*:)‘( /?’4th ;{/\,y VDH’ST g
- ' L e A

.

hbedast od o o2 o o

PAPSEY

APPROX. SCALE IN MILES

DATUM - NGVD 1929, 100' CONTOUR INTERVAL
BASE MAP - | 250,000 USGS TOPO MAP

GLENS FALLS, NY,VT,NH,
1956, LIMITED REVISION 1967

GALE MEADOWS DAM
VICINITY MAP

GORDON E AINSWORTH & ASSOCIATES INC

ap

ix 20 SUGARLOAF ST SOUTH DEERFIELD MASS 01373
N - \-. T e e e ‘..;_;',_,;‘.‘A_;_"..LJA -




LA TN U N TR TR R T UTT

YT e T YT v

DAFA AN S g i MM d IO e AP A e P S S e TTY LS W W w

RICHELIEU RIVER

CHAMPLAIN

o0 BURLINGTON

O RUTLAND

{\o BENNINGTON

o MONTPE

CONNECTICTT

APPROX. SCALE IN MILES
25 5

LIER

STATE OF VERMONT

t__‘:‘l....-_-.

) . i
e ok,

T NI

-

e e e
LI 2 3 AR

el L

GALE MEADOWS DAM
LOCATION MAP

,. o S
. 'l P A Wy

viii

GORDON E AINSWORTH & ASSOCIATES INC (ﬂ)

Eog oneeer Surveryore gz lanneres

20 SUGARLOAF ST SOUTH DEERFIELD MASS 0!373

e 8 -
PR
At 8"

m e A ea i ale tmeaat AN Ll R




F-“ﬁ FiaTiie Shte S AR T VAL A Mt A & Sl AN WA ThA Saf v SR B Y e T i i il "t
- Al - . Ce M oa % e o . - M N -

le

Overview Photo - Gale Meadows Dam - 11/30/79

P ate o o

.

]

‘

1

h -

- -
.

. ]

Y

'

- LR

P W YA U S N S W |




O el A it o a A P PR e e o Rl s e ot A S A el e S el e A A A A A et W e d
R
-.'.- -J
4.5 6 - EVALUATION OF STRUCTURAL STABILITY .:'.::-f}
I 6.1 Visual Observations 6-1 ’Ti
6.2 Design and Construction Data 6-1 s
6.3 Post-Construction Changes 6-1 f;i
RN
SN
0 6.4 Seismic Stability 6-2 ry
]
)
7 - ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES :-::-"__.
ok
. 7.1 Dam Assessment i
. B
a. Condition 7-1 s
b. Adequacy of Information 7-1 D)
c. Urgency 7-1 foi
) 7.2 Recommendations 7-2 S
L =
9
7.3 Remedial Measures L
a. Operation and Maintenance Procedures 7-2
- 7.4 Alternatives 7-3
APPENDICES
APPENDIX A - INSPECTION CHECKLIST
u APPENDIX B - ENGINEERING DATA
' APPENDIX C - PHOTOGRAPHS
APPENDIX D - HYDRAULIC AND HYDROLOGIC COMPUTATIONS
ya APPENDIX E - INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY
- OF DAMS
APPENDIX F - REFERENCES
TABLES
Table 5.1 Overtopping Analysis 5-6
Table 5.2 Dam Failure Analysis 5-9
t
) vi ;4%1




M hal Pl a9 et ahdCani s aoe SND grilabut 404 S el aiis e il - ‘ - “ LBl A ey Pl L Pt tadl Sl A Mt i A

)
c. Appurtenant Structures :f
1) Drop Inlet Service Spillway and Control :
Tower 3-3 o
2) Service Bridge 3-3 »
3) Outlet "ransition and Conduit 3-4 :
4) Outlet Structure 3-4 .
5) Emergency Spillway and Discharge Channel 3-4 -
d. Reservoir Area 3-5 ;;
e. Downstream Channel 3-5 Y
3.2 Evaluation 3-5 ]i
4 - OPERATION AND MAINTENANCE PROCEDURES ;;
]
. 4.1 Operation Procedures ﬁf
; a. General 4-1 EQ
F b. Emergency Action Plan and Warning System 4-1 T
t v 4.2 Maintenance Procedures if
a. General 4-1 ;i
b b. Operating Facilities 4-1 -
- 4.3 Evaluation 4-1 ;i

5 - EVALUATION OF HYDRAULICS AND HYDROLOGY

5.1 General 5-1

B 5.2 Design Data 5-1 »
$ - 5.3 Experience Data 5-1 ZE
5 R
g 5.4 Test Flood Analysis o
t a. Initial Conditions 5-2- e
[ b. Storage Capacity 5-2 =
C c. Discharge Capacity 5-3 NS
d. Selection of Test Flood 5-4 L
d e. Development of Test Flood 5-4 o
3 f. Overtopping Potential 5-5 ;‘
i 5.5 Dam Failure Analysis N
5 a. Failure Conditions 5-7 o
s b. Results of Analysis 5-8 =
] c. Hazard Evaluation 5-8 ®
3 =
b v :'
L

3

........

...............

.......................

[ . - i R R I AT . B e P P AT /i S U S
- T T - - . ST T e P N N L . PR -t )

P T IS UL RN IR AP N SR PSP U A S S AT AR AT AT I A TN, AL U WSS W ST SO TSRV ST S W V5 S radon L S LW . LV S}




. T N T T T rrgrrrarrrmrree,

.

41 .
1.3 Pertinent Data '£
a. Drainage Area 1-5 l;
- b. Discharge at Dam Site 1-5 -
. c. Elevation 1-6 T
‘ d. Reservoir 1-7 T
e. Storage 1-7 o
f. Reservoir Surface 1-7 o
g. Dam - Dike 1-7 "
h. Diversion and Regulating Tunnel 1-8 -
)] i. Spillways b
o 1) Service Spillway 1-8 -
2) Emergency Spillway 1-9
j. Regulating Outlets
1) Drain Port 1-9
2 - ENGINEERING DATA
2.1 Design Data 2-1
: 2.2 Construction Data o
O -
a. Initial Construction 2-1 =
b. Modifications 2-1
c. Repairs and Maintenance 2-1 .
d. Pending Remedial Work 2-2 -
. 2.3 Operation Data =
a. Inspections 2-2 -
b. Performance Observations 2-3 N
c. Water Levels and Discharges 2-3 -
d. Past Floods 2-3 o
)| e. Previous Failures 2-3 -
2.4 Evaluation -
a. Availability 2-3
b. Adequacy 2-3 g
i c. Validity 2-4 .
3 - VISUAL INSPECTION .
{ 3.1 Findings E
a. General 3-1 -
b. Dam and Dike
1) Dam 3-1
2) Dike 3-2
b
iv
3 ,-
Eﬁbihﬁﬁ T S T e e T :




2)

Emergency Spillway

a) Type - Broad-crested free overflow with a
concrete weir control section having
a trapezoidal opening about 170 feet
long at top of dam.

b) Length of Weir - 120 feet.

c) Crest Elevation - w/o flashboards 1360
- with flashboards N/A

d) Gates - None.

e) Upstream Channel - Grassed approach section 15
feet long sloping up toward
spillway weir.

f) Downstream Channel - About a 230-foot long channel
founded on a glacial till
curving down left abutment

and narrowing as it discharges
Channel bot-

into Mill Brook.
tom and side slopes are paved
with rock riprap.

g) General - No Comment.

j. Regulating Outlets

1)

Lan )

>

..........
..............

........

Drain Port
a) Invert - EL 1338.
b) Size - 2-foot by 2-foot square.

c) Description - Square port in bottom of upstream
wall of control structure dis-
charging into spillway outlet
conduit.

d) Control Mechanism - Sluice gate with operating
nut on top of control struc-
ture.

e) Other - No Comment.
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SECTION 2

n ENGINEERING DATA -

2.1 Design Data

The dam was designed between 1962 and 1964 by Haley and
Ward Engineers, Inc., 25 Fox Road, Waltham, Massachusetts 02154,
telephone (617) 890-3980.

B JRRCHES

The dam and reservoir were part of the design for an entire
fishing recreational area, which also included access roads to
the site. The Owner has a complete set of prints of the design/ .
construction drawings. Sheets pertinent to the dam and dike are 2
reproduced at reduced scale in Appendix B2. Also included in
Appendix B3 are some of the design calculations for the two
spillways, as well as construction specifications.

2.2 Construction Data

a. Initial Construction TS

}

The dam and dike were constructed in 1965. The original
contractor for the dam and dike is unknown. On Appendices B3-29
- and B3-30 there a.e photographs of the reservoir, embankment, and
(| outlet construction work performed in 1965. No other records .
' of the actual construction of the dam and appurtenances are e
known. .
F
h

b. Modifications

W
] There are no records of any modifications to the dam. ®

c. Repairs and Maintenance

The only major repairs to the dam and appurtenances
since its construction were the repair of the emergency spillway o
discharge channel and the replacement of the trash racks. o

- Inspection reports from November 1972 to June 1977

: indicate erosion of the emergency spillway discharge channel (see
- reports starting on Appendix B3-32). In October, 1977 the erosion
o damage was repaired with rock riprap and the discharge channel

was regraded. The repair work was supervised by the Vermont Fish
and Game Department. The construction contractor for the repair
work was Sailor Brothers, Inc., whose address is unknown.
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, 3672 An inspection report on July 13, 1977 (see Appendix
. B3-39) indicated that the trash rack of the outlet structure
was in extremely poor condition. 1In October 19/7 construction
details for new trash racks were prepared by the Vermont Fish
and Game Department. It is believed that they were installed

in 1978. It is not known who performed this repalr work.
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No other records of past repair and maintenance are
known.

d. Pending Remedial Work

The Owner has no plans for any pending remedial work.

2.3 Operation Data

a. Inspections

Several inspection reports, including a Federal Disaster
Assistance Administration Damage Survey report, were found, and
all are included in Appendix B3. The first two inspection reports
were by Donald H. Spies and are dated November 17, 1972 and
September 29, 1975 (see Appendices B3-32 and B3-33). In these
reports it is noted that seepage is occurring at the interface of
the right abutment of the dam and the valley wall. Also, seepage
was noted along the right wingwall of the outlet conduit from the
service spillway. Both of these reports contain comments on
erosion damage to the emergency spillway discharge channel. Also,
heavy brush growth and debris is noted in the emergency spillway
channel.

An inspection report dated August 23, 1976 by Donald H.
Spies (see Appendices B3-34 to B3-35) contains more comments on
continued erosion of the emergency spillway discharge channel.
Brush growth and debris still clogged the emergency spillway
discharge channel at this time and debris build-up around the
service spillway weir was noted. Seepage at the right abutment
was about the same, but seepage at the outlet conduit wingwall
had stopped. Seepage was also noted from the eroded area between
the service spillway outlet structure and the emergency spillway
discharge channel.

The fourth inspection report (see Appendix B3-36)
dated September 14, 1976, was a Federal Damage Survey Report.
It described the erosion of the emergency spillway discharge
channel and the cost for its repair. It also contained sketches
of the eroded areas of the emergency spillway discharge channel
(see Appendices B3-37 and B3-38).

The fifth inspection report, dated July 13, 1977, by
Donald H. Spies (see Appendix B3-39) described the dam as
“"in the same condition as it was last fall, except that there
did not appear to be any seepage through the bluff in the
emergency spillway." Also in this report it was stated that
the trash rack to the service spillway had been rendered use-
less and needed to be replaced.
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The sixth inspection report on the dam, dated October
31, 1977, was also by Donald H. Spies (see Appendices B3-46 to
B3-47) and concerns an inspection of repairs to the emergency
spillway discharge channel. This report contains a discussion
of the repair work as observed by a Vermont Fish and Game Depart-

ment Engineer as well as the finished work as observed by Mr. Spies.

The seventh and last inspection report on the dam was
by A. Peter Barranco, Jr., dated May 22, 1979 (see Appendices B3-
48 to B3-56). 1In this report it was indicated that the dam was in
good shape, except for some brush and tree growth on the slopes
and in the emergency spillway discharge channel. It is also noted
in the report that the only seepage from the dam was occurring near
the downstream end of the service spillway outlet conduit.

b. Performance Observations

Other than the observations on seepage and erosion made
in the various inspection reports (see Appendix B3), there are
no other known records of performance observations. There is
no instrumentation in the dam.

C. Water Levels and Discharges

There are no known records of routine water levels and
discharges from the dam.

d. Past Floods

There are no known records of past floods at the dam.

e. Previous Failures

There are no known previous failures of the dam.
2.4 Evaluation

a. Availability

As listed on Appendix Bl, various engineering data
and records are available in the files of the Owner, the Designer,
and of the Dam Safety Engineer of the Vermont Department of Water
Resources. This data was reviewed, and copies of the records
significant to the dam are included in chronological order in
Appendices B2 and B3. Discussion of the data starts at the be-
ginning of Section 2 of this report.

b. Adequacy

Available data consisted of the design/construction
drawings, some design calculations, construction specifications,
construction photographs, and seven inspection reports. Such data
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- as the complete design calculations, record drawings, data on
the foundation and embankment soils, and operation and perfor-

." mance data were not available. The lack of such in-depth en-
gineering data does not permit a comprehensive review. Therefore,

the adequacy of this dam could not be assessed with respect to
reviewing design, construction, and operation data.

c. Validity

Based on field observation and checking, the data
available appears to be valid. The only discrepancy noted is
in the length of the spillway outlet conduit. On one design/
construction drawing (see Appendix B2-2) the length of the spill-
way outlet conduit scales about 180 feet. On another (see Appen-
dix B2-3) the length of the conduit is dimensioned as 171.5 feet.
The length of the conduit was not field checked due to the
amount of water flowing in the conduit. However, 180 feet has
been used as the length throughout this report.
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0829 SECTION 3
(] VISUAL INSPECTION

3.1 Findings

a. General o

" ]
o Gale Meadows Dam was inspected on November 19, 1979. _nf
The inspection party (see Appendix A-1) was accompanied by Mr. K
John Guilmette, Facilities Engineer, who represented the Owner. RO
Also present was Mr. Pe:er Barranco, Jr., Dam Safety Engineer of {ij

the Vermont Department of Water Resources. The weather was Nty

sunny and the temperature varied between 45° F in the morning
to 68° F at noon. The water surface was at elevation 1358.2, or
about 0.2 of a foot over the service spillway crest. The Visual
Inspection Checklist is included as Appendix A, while selected
photos taken during the inspection are included in Appendix C.

i Appendix C-1 is a photo index map. The Overview Photo at the
beginning of the report as well as several of the photos in Ap- 9.
pendix C are aerial photos taken from a helicopter on November .
30, 1979. e
_ b. Dam and Dike fﬁ;
l 1) Dam - .,! A
Tl
':J

Photo C-2A shows the upstream face of the dam from
the left side. Photo C-2B shows the same face from the right side. -
The emergency spillway through the left abutment is seen in the T

background. Substantial brush has grown up on the downstream side =

f of the spillway weir. I
The downstream slope is shown in Photo C-3A, which SRR

is taken from the right abutment near the toe. The emergency spill- Tl

way channel passes behind the evergreen trees at the right in the S
photograph. A view of the crest from the left end is shown in -;J

— Photo C-3B. =¥y

Seeps were observed near the downstream toe in two
locations. Photo C-4A shows the right wingwall of the outlet struc-
ture. To the left of the wingwall in the photo, one can see seep- -
age which has stained the dumped rock with a rusty-colored coating. *‘
On the day of inspection this seep was flowing clear water at -7 A
about 10 gpm. The top of the seep was about 3.5 ft in elevation S
above the toeline. A close-up view of the flowing water is shown R
in Photo C-4B. This seep has been observed during past inspections. -

g In one inspection report by D. H. Spies, August 19, 1976 (see Ap- -
{ pendix B3-34), it was noted that this seep had ceased. 'y

0830 At the downstream end of the right abutment contact
- line a second seep was observed, flowing clear at a rate of 3 to
S5 gpm. The top of the seep was about 5 ft above the toeline. A
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view of the seep looking upstream is shown in Photo C-5A. The
bottom of the rule is at the top of the seep. This seep was men-
tioned in several previous inspection reports, starting in 1972.
The elevation of the top of the seep has been as high as 10 ft
above the toeline, according to these reports.

Significant erosion has occurred in the natural
ground to the left of the outlet structure, i.e., between the out-
let structure and the discharge channel of the emergency spillway.
A view of this zone, looking upstream toward the right side of the
dam, is shown in Photo C-5B. The downstream end of the spillway
discharge channel is shown in the right foreground and the eroded
natural ground is shown approximately in the center of Photo C-5B.
Considerable evidence of past seepage from these steep eroded
faces was evident. The root system is thoroughly undermined and
is holding the surface in place. It may be noted from the photo-
graph that downhill creep is occurring, since several trees are
bowed near their trunks. 1In the inspection of August 19, 1976 by
D. H. Spies (see Appendix B3-34), it was noted that seepage from
these eroded '"cliffs'" was enough to keep the zone wet, but that
there was no visible flow. This condition also existed during
the present inspection.

There is some brush now growing on botl slopes of
the dam. Tree stumps up to 3-in. size were found on the downstream
side. The brush on the upstream side is taking root in the riprap.

The riprap appears to be in good condition. There
is minor evidence of wave-cutting at the reservoir shoreline.

. 2) Dike

Photo C-6A is an aerial overview of the saddle dike
on the northeastern part of the reservoir. Photo C-6B shows the
dike from a point just downstream from the right abutment. The
dike is covered with brush and low trees on both slopes. Alders
to 15-ft~-high have taken root in the dumped rock on the upstream
slope. The surface of the upstream slope is irregular on the
scale of + 1 ft, possibly due to frost action.

In Photo C-6B a wet zone is seen downstream from
the dike. Based on the USGS topographic map that was prepared
before the dike was built, it appears that this zone was swampy
previously. On the day of inspection the head differential
across the dike was about 2 ft.

The slopes of the dike were measured with a hand
level and rule and found to be 2H:1V, rather than 3H:1V as shown
on the design drawings (see Appendix B2-3).
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c. Appurtenant Structures

1) Drop Inlet Service Spillway and Control Tower

The drop inlet service spillway (or intake structure)
and control tower are one and the same concrete structure located
upstream of the left side of the embankment portion of the dam
(see Overview Photo). The service spillway is a rectangular con-
crete structure surrounded by water with weir crest and trash racks
on all four sides (see Photos C-7A and C-7B). The inspection check-
list for the service spillway (intake structure) is on Appendix A-4.
The inspection checklist for the control tower is on Appendix A-5.
Only the upper parts of the outside and inside of the service spill-
way and control tower were inspected. The lower parts of the struc-
ture were submerged.

From what was readily visible, the service spillway
structure and its steel trash racks are in good to excellent con-
dition. As seen in Photo C-7B, some small sticks had collected
against the trash racks but were not causing any significant flow
obstruction. There was some erosion of the concrete at the sides
of the weirs and on the inside walls but it was of a minor nature.
No cracks or leaks were observed in the service spillway and con-
trol tower structure.

On top of the control tower there is a 2-inch square
operating nut in a valve box set flush with the concrete (visible
at the upper right corner of Photo C-7B), which operates a slide
gate over the drain port in the bottom upstream part of the control
tower structure. The operation of this operating nut was not checked
because a valve wrench was not available. The operating nut appeared
to be in good, serviceable condition. At the time of inspection the
drain port slide gate was fully closed.

The railing on top of the control tower was in
excellent condition (see Photo C-7A).

2) Service Bridge

The service bridge is a wood-decked walkway suppor-
ted on open web beams spanning about 50 feet from a point about 4
feet below the top of dam to a seat on the service spillway and
control tower structure (see Photo C-7A). The inspection check-
list is on Appendix A-9.

The concrete seats for the service bridge were in
good condition as was the bridge structure itself. All of the
wooden deck planking appeared solid and was in fair condition.
The deck planking appeared to be bare wood and the steel portions
of the bridge necded painting.
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3) Outlet Transition and Conduit

The outlet transition and conduit consists of a
20 foot deep rectangular vertical concrete box section from the
drop inlet weir crest with a 5-foot diameter concrete outlet con-
duit at the bottom. This conduit is about 180 feet long, passes
through the dam, and discharges into Mill Brook at the downstream
toe. According to the construction photographs on Appendix B3-~29,
there are anti-seepage collars along the length of this precast
concrete conduit. The outlet conduit was not inspected, because
of poor access and because of the amount and velocity of flow.

4) Outlet Structure

The outlet structure consists of a concrete headwall
with wingwalls for the 5-foot diameter outlet conduit (see Photo
C-8A). The inspection checklist is on Appendix A-7. The outlet
structure was in good to excellent condition.

5) Emergency Spillway and Discharge Channel

The emergency overflow spillway is at the left
abutment of the dam (see Overview Photo). The spillway consists
of a grassed approach section from the pond, a trapezoidal control
section with a concrete overflow weir, and a riprapped discharge
channel. The inspection checklist is on Appendix A-8.

Photos C-2B and C-9A show the emergency spillway
approach channel. The grassed approach channel is in good con-
dition.

Photo C-9A shows the concrete overflow weir in the
trapezoidal control section of the emergency spillway. The con-
crete weir is in good to excellent condition. It appears that
the weir is bowed slightly downstream at the centerline near a
construction joint. There are six small vertical cracks through
the concrete weir section at various places with some minor
efflorescence. The worst crack is 15 feet from the right at the
junction of the level weir crest and sloped section (see Photo
C-9B). There are also logs and debris hung up on the emergency
spillway weir.

Just downstream of the spillway weir the discharge
channel is covered with small trees and brush that are as much as
10 feet high (see Photo C-9A).

The emergency spillway discharge channel is shown
in Photo C-10A. The discharge channel is covered with quarry-run
stone riprap that ranges in size from peastone up to 2 ft (say
about 600 to 800 1b). The major portion of this stone seems to
be in the size range from 3 to 8 in.
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A 3- to 4-ft-deep gully has been eroded in the
channel at a point about 120 ft downstream from the weir, where
the slope steepens. A view looking upstream at the gully is
shown in Photo C-10B. A bar of the quarry-run stone has formed
immediately downstream, as shown in Photo C-11A. Stones as large
as 8 in. size apparently have been displaced by past discharges
through the emergency spillway.

d. Reservoir Area

There does not appear to be excessive reservoir sedi-
mentation. No potential landslide areas were noted around the
reservoir. Also, there does not appear to be any potential
hazard due to backwater flooding of the reservoir, even at the
location of the dike. No features were observed that might cause
excessive alteration of the drainage area or increased inflow.

e. Downstream Channel

The downstream channel is a continuation of Mill Brook
starting from the outlet structure (see Overview Photo). From
the outlet structure to where the brook joins the Winhall River,
a distance of about 1.7 miles, Mill Brook is a somewhat rocky, some-
times steep channel that is heavily wooded along both sides. For
a map of the downstream channel, refer to the Drainage Area Map,
Appendix D-1, which also indexes photos that cover the downstreanm
area. Photo C-11B is an aerial overview of the reservoir and
dam looking downstrean.

About 0.2 miles downstream from the dam (Sta. 10+00)
Mill Brook passes under a wood-decked bridge that is part of an
unpaved Town road (see Photo C-12A).

About 1.6 miles downstream (Sta 85+00) the brook passes
by a house and barn and a house trailer which are close to the
stream (see Photos C-13A and C-13B). There is a ponding area in
the stream at this point created by a small dam (see Photo C-12B).
Just downstream of Sta 85+00 the brook passes under an abandoned
bridge and then under a bridge for Vermont State Route 100 (for-
merly State Route 8).

3.2 Evaluation

The seeps that were observed during this inspection and past
inspections to the right of the outlet structure and at the down-
stream right abutment contact line apparently vary in volume with
time. There 1s no current evidence that these seeps are becoming
more or less severe, nor is there any evidence that soil fines are
being displaced. It is possible that the seep near the outlet
structure is due to leakage along the channel that was cut in the
right abutment for the conduit. The seep at the contact line may
be due to flow through the abutment. These seeps should be mon-
itored quantitatively so that a record of their behavior is
obtained.
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The brush and trees on the dam and dike should be cut and
removed annually.

The stone that covers the emergency spillway discharge channel,
particularly in the zone where the slope steepens, apparently are
too small to resist high flows. This channel-covering material
should be evaluated to determine whether larger sizes are necessary.

The eroded banks in the natural ground between the downstream
toe and the downstream end of the emergency spillway discharge
channel should be cleared, shaped, and protected against erosion.

The debris on the emergency spillway weir should be removed.
Also, the brush and small trees in the discharge channel just down-
stream of the weir should be cut and removed.

The six vertical cracks in the concrete spillway weir are
minor and do not threaten the integrity of the weir. However,
the cracks should be checked periodically for possible worsening
condition.

The steel portions of the service bridge should be painted
to prevent deterioration.

The slide gate on the drain port was not operated because
a valve wrench was not available. 1Its operating condition should
be checked.

The outlet conduit and the inside of the drop inlet were not

thoroughly inspected because of the amount of flowing water. They
should be dewatered to ascertain their condition as well.
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) SECTION 4
OPERATION AND MAINTENANCE PROCEDURES

4.1 Operation Procedures

a. General

Gale Meadows Pond is used as a public fishing impound-

ment. The water level in the pond is apparently allowed to vary,
because no attempt is made to control outflow during the year.
At the time of the inspection the pond level was about 0.2 of a
foot higher than the service spillway crest. The drain port in
the control structure was closed and the stop planks in the up-
stream portion of the service spillway weir were in place.
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portedly the emergency spillway operates during periods of high

3

B

The emergency spillway is ungated and wide open. Re- fﬁ

4

runoff. :

There are no written operation procedures for the dam —
and pond.

b. Emergency Action Plan and Warning System

There is no emergency action plan and warning system
in effect for Gale Meadows Dam.

4.2 Maintenance Procedures

&a. General

According to the Owner maintenance personnel visit the
site periodically, but these visits are mainly to maintain the
recreational facilities at the dam. It appears from our in-
spection that trees and brush have not been cleared from portions
of the emergency spillway, from parts of the dam, and from the
saddle dike in the recent past. No written maintenance procedures
exist for the dam and pond and their operating facilities.

1 b. Operating Facilities N
(Covered under preceding Section 4.2.a - General.) :E
®
4.3 Evaluation T
Written operation and maintenance procedures for this dam o]
do not exist. Although there have been repairs in the past (e.g., o
repair of erosion in emergency spillway discharge channel and re- .
placement of trash racks), our visual inspection suggests that brush )

clearing, for instance, has been rather irregular and less often
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than yearly. Brush and small trees were evident in the emergency
spillway discharge channel just downstream of the weir and on the
slopes of the saddle dike. There was also some small brush on
parts of both slopes of the dam. Effective operation and main-
tenance procedures need to be developed and implemented by the
Owner in order to avoid deterioration of the dan.

A warning system with an emergency action plan needs to be 4
developed by the Owner to ensure proper and timely action during e .
critical periods.
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SECTION 5
EVALUATION OF HYDRAULICS AND HYDROLOGY ‘e
5.1 General 5
Gale Meadows Dam is shown on the Location and Vicinity Maps 2“ 3
at the beginning of this report and on the Drainage Area Map, ﬂ.”
Appendix D-1. The dam and pond are located on Mill Creek in O
south central Vermont. About 9000 feet downstream of the dam o
Mill Creek joins the Winhall River. The Winhall River then runs ~oe
easterly about 2.5 river miles to the West River. The West River ]
runs to the southeast and flows into the Connecticut River. ]
)
The total drainage area at the dam is about 9.98 square ]
miles, of which about 0.32 square miles (204 acres), or about 37, .
is actual reserveir surface at the service spillway crest ele- )
vation. Being in the southern foothills of the Green Mountains, g
the topography is characterized by wooded slopes averaging 27 ]
to 20%. The elevation of the drainage area varies from EL 1358 ‘e
to EL 3260. 3
5.2 Design Data = y
Some of the existing records of the hydraulic and hydrologic
criteria used in the original design of the dam and reservoir

were obtained from the designer of the dam, Haley and Ward
Engineers, Inc. (see Appendices B3-1 to B3-7). From this data
it appears that the design flood had a peak inflow of 5730 cfs
which occurred 6 hours after the start of the event. Other
hydraulic design criteria available from the designer were for
spillway designs which were not used. This data has not been
included with this report. Other engineering data available
included design drawings of the dam, contract documents, con-
struction specifications, construction photographs, inspection
reports, and data concerning spillway repairs. This data '3 S
discussed in Section 2 of this report. KR

5.3 Experience Data

As noted in Section 2.3 of this report, there are no known
records of routine water levels and discharges or of past floods
at the dam. Inspection reports between 1972 and 1976, however,
indicate the occurrence of storm events which caused erosion
damagc to the emergency spillway discharge channel. The in-
spection reports and the crosion damage to the spillway are
discussed in Sections 2.2 and 2.3 of this report.

According to NOAA Climatological Data for New England (Refer-
ences 20 and 21), the ncarest climatological station is No. 7617, o
South Londonderry, located at Latitude 43 degrees - 11 minutes

« - PRI
A . N s
enla’anlate 8 4 4 Aul'i’ata‘alen’d




a0 BI85 TRl a0 g Ao 8 B AV Tt Mol T OSSR S i e Sy T T T———r————, .'.“T“.'.‘.‘;".""‘.
AR

sy
7.2 Recommendations -
WITHIN ONE YEAR after their receipt of this Phase I Tn:pection -9,
Report, the Owner should engage a registered engineer quecrified in ' ;
the design of dams to do the following work and provide the con- .
sequent recommendations. The Owner should implement those recom- S
mendations. ‘;L
a. Evaluate the design of stone protection on the spillway ® 1
discharge channel and make the necessary recommendations 1
for repairing the stone protection in the channel. i
b. Layout and install piezometers and/or observation wells 1
in the core and downstream shell, and determine whether ;

any downstream drainage provisions should be installed. —.-

c. Install weirs to monitor the seep at the right down-
stream abutment contact line and to the right of the

outlet structure. Monitor quantity and turbidity L
semi-annually and evaluate the results as they are "o

gathered. S

d. Dewater the outlet conduit and the inside of the drop ‘.f
inlet and inspect then. S

7.3 Remedial Measures s

a. Operation and Maintenance Procedures

WITHIN ONE YEAR after thelr receipt of this Phase 1 .
Inspection Report, the Owner should implement the following oper- Ry
ation and maintenance procedures: pe

ST
A

1) Cut and remove annually all brush from embankment : .
slopes of the dam and dike and from emergency ]
spillway.

Py

e

2) Clear, reshape, and provide erosion protection in °
the zone of natural ground between the downstream R
toe and the emergency spillway discharge channel.

~
ek

3) Remove all debris from the emergency spillway
annually.

b i b,

4)  Operate the drain port slide gate and determine ]
its status and condition. Also provide for on-
site storage of the operating wrench for this
gate.

5) Repaint the steel portions of the service bridge Q
to prevent deterioration.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Gale Meadows Dam is in FAIR condition. Problems include
erosion of the riprap in the emergency spillway discharge channel;
a scep at the right downstream abutment contact line; a seep at
the right downstream side of the outlet conduit; brush on the
slope and in the emergency spillway; and erosion in the zone of
natural ground between the downstream toe and the emergency spill-
way discharge channel.

The spillway is ADEQUATE to pass the test flood without
overtopping the dam. 1In accordance with recommended guidelines
of the Corps of Engineers, the dam is classified as INTERMEDIATE
in size and as having a SIGNIFICANT hazard potential. Accordingly,
a TEST FLOOD equal to ONE-HALF PMF (probable maximum flood) was
judged as appropriate within the recommended range of one-half
PMF to full PMF. The test flood does not overtop the dam, but
results in a minimum freeboard of about 0.6 of a foot. Peak inflow
for the test flood is 5720 cfs. Peak outflow is reduced by reser-
voir routing to 4410 cfs. Total project discharge capacity at the
top of the dam is due to both the drop inlet service spillway and
the enmergency overflow spillway (drain port assumed closed) and is
equal to 5300 cfs, or 1207 of the test flood peak outflow.

b. Adequacy of Information

This Phase I Inspection was based primarily on the
visual inspection and the hydraulic and hydrologic computations
performed, coupled with sound engineering judgement. Available
data consisted of the design/construction drawings, some design
calculations, construction specifications, construction photographs,
and sewer inspection reports. Such data as the complete design
calculations, record drawings, data on the foundation and embank-
ment soils, and operation and performance data were not available.
The lack of such in-depth engineering data does not permit a com-
prehensive review. Therefore, the adequacy of the dam could not
be assessed with respect to reviewing design, construction, and
operation data.

C. Urgencz

WITHIN ONLE YFAR after their receipt of this Phase I
Inspection Report, the Owner should implement the recommendations
given in Section 7.2 and the remedial measures given in Scction

7.3.
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6.4 Seismic Stability o

This dam is in Seismic Zone 2. Therefore, according to recom- o _
mended guidelines (Reference 1), a seismic stability analysis is not RS
required.
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

Based on visual observations the two conditions that could
be indicative of future difficulties are the erosion gullies in
the emergency spillway discharge channel and the seeps near the
downstream toe.

The stone cover on the discharge channel apparently has
been eroded due to past flows. Therefore, the sizes of this
stone should be checked to determine what remedial measures
are needed.

The seeps near the downstream toe of the dam should be mon-
itored, measuring both wolume and turbidity, at least two times
per year. This data would enable a better evaluation of the
seriousness of the seeps during subsequent inspections.

6.2 Design and Construction Data

In the design drawings a central core of clay about 5 feet
thick is shown. The shells on each side are compacted fill. The
description given in the specifications for these two materials
indicate that their permeabilities are nearly the same. The core
material may have a higher permeability than the shells, which
apparently were specified to be composed of glacial till. For
this reason, future evaluations of this dam, and in particular
the evaluation of the seeps from the downstream side, should be
predicated on the conservative assumption that this dam is ho-
mogeneous - not zoned.

Piezometers and/or observation wells should be installed in
the core and the downstream shell to determine the water pressure
distribution and to judge whether any special drainage provisions
should be installed downstream.

6.3 Post-Construction Changes

During an inspection on October 26, 1977 (see Appendix B3-
46), it was noted that repairs had been made to the emergency
spillway channel by placing quarry-run stone on it. These repairs
were carried out because of damage that occurred in and prior to
1976. During the present inspection it was noted that gullies
have formed in the quarry-run stone and that the stone secms to
have been moved downstream during periods of high flow. Thus,
it appears that the quarry-run stone placed in 1977 was not
large enough in the zone where the gully formed. This stone
should be redesigned so that it will withstand the test flood.
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Winhall River has sufficient capacity so as not to be adversely
affected by the flow due to a breach of Gale Meadows Dam.

In summary, it appears that increase in flow due to a
failure of the dam would result in an increase in damage to a Town
highway bridge and the road on either side, damage to a portion
of State Route 100, and damage or destruction of one house, a
barn, and a house trailer next to State Route 100 due to the large
flow of water at about 22 fps going out-of-channel at a stream
bend just upstream of the structures. The failure could result
in the loss of a few lives. Total economic loss is judged to
be appreciable. Therefore, according to recommended guidelines
of the Corps of Engineers (Reference 1), the dam is classified
as having a significant hazard potential.
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and are plotted on Appendix D-1 to define the limit of the
hazard area, i.e., the limit of flooding due to the dam failure.

The average velocity of peak flow (flow divided by
total flow area) is also listed in Table 5.2 for each downstream
station for both flow cases. For the dam breach case, the flow
area calculation is shown on each cross section plot starting
on Appendix D-19, and consists of storage for the channel reach
defined by the cross section divided by reach length. The
channel storage was computed by the HEC-1 DB program.

Just prior to the dam breach, outflow from the dam was
5300 cfs, and flow at the first section 1000 feet downstream was
about 5.2 feet deep at about 15 fps. After the breach, peak out-
flow from the dam increases about 2.8 times to 14,700 cfs. This
causes flow at Sta 10+00 to increase about 2.8 times to 14,700 cfs,
and the water surface to rise from 5.2 to 8.4 feet deep, an in-
crease of 3.2 feet, which floods an area about 170 feet wide.
Velocity increases about 1.3 times to 19 fps.

At Sta 10+00, Mill Brook is crossed by a dirt road.

The bridge over the brook at this point is a wood-decked struc-
ture with concrete abutments (see Photo C-12A). The bridge open-
ing is about 10 feet high by 20 feet wide and can pass about 2300
cfs (modeled as an orifice with 6 feet of head over its center-
line due to water level with road). Thus, in both the prior flow
and the dam breach condition this bridge cannot pass the flows of
5300 and 14,700 cfs respectively and would probably be damaged

or destroyed along with the road approaches.

At Sta 85+00 near 2 houses, a barn, a house trailer,
and State Route 100 (formerly State Route 8, see Photos C-12B,
C-13A and C-13B) peak flow increases about 2.5 times to 14,400
cfs after the breach. This causes water to rise from 5.0 to 7.8
feet deep, an increase of 2.8 feet. Velocity increases slightly
from 19 fps to 22 fps. Ground at the structures is estimated at
EL 1140 with the first floors estimated to be slightly higher.
While the structures at Sta 85+00 are well above the channel
it appears that a large portion of the breach flow would leave
the shallow channel on the right side just upstream of Sta 85+00
due to a bend at the top of the rock channel visible in Photo
C-12B. Upon leaving the channel this flow would flood one of the
houses, the barn, and the house trailer (see Photos C-13A and
C-13B). Due to the amount and velocity of this out-of-channel
flow these structures would be damaged or destroyed and the
loss of a few lives could occur. This flow would also probably
damage a portion of State Route 100 just downstream of the
house trailer (see Photo C-13B) and then would return to the
stream channel below this road.

The routing was not carried out any further downstream
because there are no structures near Mill Brook from Sta 85+00
down to where it joins the Winhall River. It appears that the
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TABLE 5.2 |

GALE MEADOWS DAM B

3

DAM FAILURE ANALYSIS %

._-..:.j

B CONDITIONS — Top of Dam EL 1365 ).
' Service Spillway Crest EL 1358 .‘_.';‘
Total Project Discharge Capacity at Top of Dam = 5300 cfs + R

due to service and emergency spillways. o

Drain port closed. ]

"~

Vol .
RO

Approx. Max. Water Surface

Time !»4
Approx . to o
Peak Peak Top {Avg.

Flow Flow Elev. Depth |Width | Vel.

'.5 (cfs) | (hours) | (feet) | (Feet) | (feet) | (Fps)

PRIOR FLOW AT TOP OF DAM

‘A{.{ Lo T e e
PATArAT

N
Inflow = Outflow = Total Project j
Discharge Capacity at Top of Dam o]
. Start Routing at Top of Dam i‘
Dam 530 | -- | 1365.0 27.0 | - | =] -7
Sta 10100 Bridge 5300 - 1325.2 5.2 - | 15 4
Sta 45+00 5300 -- 1245.8 5.8 - 116 <
Sta 85+00 Houses 5300 -- 1125.0 5.0 - 119 D
» .
| BREACH AT TOP OF DAM ‘.1

Inflow = zero
Start Routing at Top of Dam

= Start Breach W.S. at Top of Dam L
o Time of Failure = 0.00 hour o
Breach Time = 1.85 hour

Breach Width = 40 feet o

Breach Depth = 27 feet S

Trapezoid, 0.5H:1V side slopes !_,

Dam 14,700 | 1.87 | 1365.0 | 27.0 | --= | - | 4]

Sta 10+00 Bridge 14,700 1.87 1328.4 8.4 170 | 19 -]

Sta 45+00 14,500 1.90 1248.7 8.7 190 | 18 _'_-f;

Sta 8500 Houses 14,400 1.93 1127.8 7.8 160 | 22 '!"1

]

)

=
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The inputted cross sections defining the downstream

channel reaches were developed from and are located on the USGS
l map included as Appendix D-1. Hand plottings of the cross

sections start on Appendix D-19. Normal depth channel routing
was performed by the HEC-1 DB program using the Manning's n
values for left overbank, channel, and right overbank as listed
on each cross scction plot. The overbank points and the actual
channel section in between are only an approximation of the true
natural channel. This is because of the constraints of the small
scale USGS map that the cross sections were developed from and
of the limited 8-point cross section accepted by the program.
The third and sixth point on each cross section are defined as
the overbank points. Therefore, distinguishing between in-channel
and overbank flow cannot be done reliably by simple comparison
of computed water surface depth with the defined overbank points.
It must be done by judging the calculated quantity, depth, width,
and velocity of flow against the real channel cross section and
configuration as it exists.

b. Results of Analysis

The results of the dam failure analysis using the HEC-1
. DB program are summarized in Table 5.2. PRIOR FLOW AT TOP OF DAM
3-30 establishes initial conditions downstream due to steady state
total project dicharge capacity at the top of dam with no dam
breach. The computer input and selected pages of the computer
| output start on Appendix D-21.

BREACH AT TOP OF DAM is a major sudden failure of the

dam under the conditions previously discussed in Section 5.5.a.

Results are summarized in Table 5.2 for all stations, with the
computer input and selected pages of the computer output starting
] on Appendix D-25. ®

From the statement on Appendix D-26, note that the time L

interval for breach development and for downstream routing are the s

same (i.e., 2 minutes = 0.033 hours). This permits the interpolated e

breach hydrograph at the standard time interval to match the com- sl

- puted breach hydrograph. Only the interpolated breach hydrograph 9
: is routed downstrean. -

Appendix D-27 is a computer plot of the complete out-
flow hydrograph during and after the breach.

c. Hazard Evaluation L9

For a sudden major dam failure, BREACH AT TOP OF DAM, N
the computed maximum water surface elevation for each downstream -

station is tabulated in Table 5.2 and is plotted on each cross- o
section beginning on Appendix D-19. The top widths of flow T
determined from each cross section are tabulated in Table 5.2 -9
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about 0.6 of a foot. Peak inflow for the test flood is 5720 cfs,

or 573 csm (cfs per square mile). Peak outflow is reduced by
ﬁ reservoir routing to 4410 cfs, or 442 csm, and occurs about 22

hours after the start of the storm. The peak portion of the inflow
and outflow hydrograph for the test flood of one-half PMF is shown
by the computer plot on Appendix D-16. Total project discharge
capacity at the top of the dam is due to both the drop inlet service
spillway and the emergency overflow spillway (drain port assumed
closed) and is equal to 5300 cfs, or 120% of the test flood peak
outflow.
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5.5 Dam Failure Analysis

a. Failure Conditions

. + '.K"‘.

In order to evaluate the downstream hazard, the flood
flow just prior to and then due to an assumed major failure or
breach of the dam was routed downstream using the HEC-1 DB program.
Stream conditions just prior to and after the assumed failure were

: compared. Corps of Engineers' criteria call for breaching the dam

! with no inflow flood and with the water surface static at the
top of the dam, or static at the test flood pool if a test flood
of full PMF does not overtop the dam. Since the overtopping
analysis shows that the test flood of one-half PMF does not over-
top the dam, the dam breach was begun at time zero with the water
surface at the top of the dam. The contents of the reservoir

K were routed through the breach as the breach progressed.
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1376 To model a sudden major dam breach, maximum breach L

- geometry was selected as follows: constant trapezoidal shape e
with 0.5H:1V side slopes, breach width across the bottom of the S
trapezoid equal to the bottom width of the original valley (appro- .

| imately 40 feet), and a breach depth below the top of the dam equal ®
to 27 feet (down to EL 1338), which approximates a full depth
failure that would completely drain the reservoir. Breach geo-
metry is illustrated on Appendix D-24.

Breach time, or time for the breach width to progress "
— from the top to the bottom of the dam, was selected so that the 5 ]
peak outflow using the HEC-1 DB program would approximate tpat -
computed by the Corps of Engineers' '"Rule of Thumb'" method¥using

the same breach width and depth, plus additional flow equal to
total spillway capacity at top of dam, since the breach could be

located separate from the spillway (both service and emergency). ed
The selection of breach time is shown on Appendix D-24. Rule of i J

due to spillway capacity is about 5300 cfs. Therefore, total peak
outflow from the dam is about 14,700 cfs. A breach time of 1.85
hours, or 111 minutes, was selected for the HEC-1 DB program,
which results 1in a peak outflow of about 14,700 cfs.

Thumb peak breach outflow is about 9400 cfs. Additional flow j;f
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TABLE 5.1
GALE MEADOWS DAM

OVERTOPPING ANALYSIS

CONDITIONS — Total Drainage Area = 9.98 square miles

()
(b)
()
@

Start Routing ot Service Spillway Crest EL 1358

Top of Dam EL 1365

Total Project Discharge Capacity at Top of Dam = 5300 cfs +
due to service and emergency spillways.
Drain port closed.

Some values rounded from computed results.

TEST FLOOD
ONE-HALF PMmF (@)
e |
B INFLOW
24-hour Rainfall (inches ) 11.4 b)
24-hour Rainfall Excess ( inches ) (c) g.7 )
(cfs) 5720
Peak Inflow
(csm) 573
OUTFLOW
(k) 4410
Peak Outflow
(csm) : 442
Time to Peak Outflow ( hours ) 21.9
Maximum Storage ( acre-feet ) 2786
Max. W.S. Elevation ( feet-NGVD ) 1364 .4
Minimum Freeboard ( feet ) 0.6
Maximum Depth over Dam ( feet ) not overtopped
Duration of Overtopping ( hours ) n/a

One-half of full PMF total runoff, including base flow. For one-half PMF base flow =2 cfs

per square mile = 20 cfs

Approximation assuming total losses are the same as for the full PMF. Full PMF 24-hour rainfall
equals 20.1 inches.

Rainfall Excess = Rainfall for the Reservoir Surface. For the rest of the drainage area, losses are
assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.

Equal to one-half of full PMF value. Full PMF 24-hour rainfall excess for the land surface
equals 17.4 inches.
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square miles or less) were input to the program as percentages of
the index PMP in accordance with HMR 33. A storm reduction co-
efficient was then applied internally by the program in order to
transpose or center the storm over the actual total drainage area.
Thus, the corrected 24-hour PMP for the actual total drainage area
became 20.1 inches.

In accordance with accepted practice, floods as ratios
of the PMF (e.g., one-half PMF) were taken as ratios of runoff,
not of precipitation. The HEC-1 DB program applies the ratio
to total runoff, including base flow. This method of applying
the ratio introduces an increasing error in base flow as the
ratio of the PMF gets smaller. However, this error was elimi-
nated by inputting twice the desired base flow to the full PMF
so that one-half PMF, the test flood, would have the correct
base flow.

All precipitation was distributed by the program using
the built-in Standard Project Storm arrangement of EM 1110-2-1411
(Reference 13), including the percentage distribution for the maximum
6-hour precipitation, and by both the built-in arrangement and per-
centage distribution from HYDRO-35 (Reference 6) for the maximum
l-hour precipitation.

Appendix D-11 summarizes the subarea, loss rate, and
unit hydrograph data input to the program. Only two subareas
were used. Subarea 1 consists of all the drainage area around
the reservoir, and Subarea 2 consists of just the reservoir
surface. For the land in Subarea 1, loss rates were assumed
to be 1.0 inch initially and a constant 0.1 inch per hour there-
after. Snyder unit hydrograph coefficients were assumed for
average conditions and used to compute a conservative standard
lag time. The program uses the inputted Snyder peaking co-
efficient and lag time to solve by iteration for approximate
Clark coefficients, which are then used to calculate the runoff
hydrograph.

For the reservoir surface making up Subarea 2, loss
rates were set to zero so that rainfall would equal rainfall ex-
cess, or runoff. Assuming no delay in the rainfall/runoff res-
ponse, a constant unit hydrograph for a rainfall duration equal
to the HEC-1 DB calculation interval was developed per Appendix
D-11 and input to the program.

f. Overtopping Potential

The results of the overtopping analysis using the HEC-1
DB program are summarized in Table 5.1. The overtopping analysis
computer input and output for the test flood of one-half PMI are
included starting on Appendix D-12.

As noted from Table 5.1, the test flood of one-half PMF
does not overtop the dam, but results in a minimum freeboard of
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spillways was input directly to the HEC-1 DB program. Flow over
the dam was computed by the HEC-1 DB program assuming critical
. flow over a rectangular broad-crested weir with a level crest length
) equal to the total length of just the dam without the emergency
spillway. The top of dam elevation, length, appropriate discharge
- coefficient, and exponent of head were input into the program.
. The formula used for the computation, as well as the results of
hand computation at selected points, are shown on Appendix D-9.

With the reservoir at the top of dam, EL 1365, the total
discharge from the dam is about 540 + 4760 = 5300 cfs. This is due
to both the service and emergency spillways. Also, with an average
discharge from both spillways of about 2650 cfs over the 7-foot
depth from the top of the dam down to the service spillway crest,
it would take about 7.3 hours for the spillways to drain the 1604 ‘
acre-feet of storage between the top of the dam and the service ]
spillway crest, or about 1 hour per foot, all assuming no inflow. -

d. Selection of Test flood fﬁ':

Based on the dam failure analysis presented later in o

Section 5.5, Gale Meadows Dam is classified as having a significant
hazard potential. The increase in flow due to a failure of the S
dam would result in appreciable economic loss and possible loss
of a few lives caused by an increase in damage to a Town highway

.‘ bridge and the road on either side, damage to a portion of State
Route 100, and damage or destruction of one house, a barn, and a
house trailer next to State Route 100 due to the large flow of
water at about 22 fps going out-of-channel at a stream bend just
upstream of the structures. Since the dam is also classified as
intermediate in size (see Section 1.2.c), recommended guidelines of
the Corps of Engineers (Reference 1) indicate a test flood in the

a range of one-half PMF (probable maximum flood) to full PMF. Since
the dam is near the lower end of its intermediate size range with
regard to storage (2942 acre feet within the 1000 to 50,000 acre-
foot range), and since there is limited potential for future de-
velopment in the hazard area, the test flood selected for this
evaluation was one-half PMF (per Table 5.1, peak inflow = 5720 cfs,

- peak outflow = 4410 cfs).
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The PMF event is that hypothetical flood flow produced
by the most critical combination of precipitation, minimum infil-
tration loss, and concentration of runoff that is considered rea-
sonably possible for a particular drainacge area.
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The index PMP (probable maximum precipitation) input
: to the computer program was 19.0 inches for a 24-hour duration
) all-season storm over 1 200-square mile basin, according to HMR
33 (Reference 4). Maximum 6-hour, 12-hour, and 24-hour precipi-
tation for the actual size of the drainage area (same for 10
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C. Discharge Capacity

E The dam has a drop inlet service spillway and an emer- o

gency free overflow spillway. Referring to the design/construction
plans in Appendix B2, the service spillway consists of a straight
weir crest on four sides of a rectangular concrete outlet structure
(27 feet total effective crest length with stop planks in place),

a vertical concrete transition 20 feet deep, and a closed concrete
spillway outlet conduit 5 feet in diameter, about 180 feet long,
with a slope of 1.7%.

- The discharge capacity of each of the four service
spillway weirs was conservatively computed assuming that the .
drop inlet entrance acted as a rectangular sharp-crested weir 'y
with end contractions up to a flow over the weir of about 3 feet.
For water depths greater than 3 feet the service spillway capacity
is controlled by the capacity of the spillway outlet conduit. The
outlet conduit capacity was computed by applying Bernoulli's Equ-
_ ation, with Manning's Equation used for friction losses together
{ with an appropriate entrance loss. The computations are presented 9
on Appendices D-5 and D-6. With water 7 feet over the service
spillway crest, (i.e., water 5 feet over the emergency spillway
crest and level at the top of dam), the service spillway discharges
a total of about 540 cfs.

K Referring to the engineering data in Appendix B and ®
various photos in Appendix C, the emergency free overflow spillway '
consists of an approach section, a concrete overflow weir control
section about 5 feet below the top of the dam, and a discharge
channel about 250 feet long excavated into earth along the left
abutment. The effective crest length of the weir control section L

[ | is 120 feet with additional sloped sections on each side. .

The discharge capacity of the emergency spillway was
computed assuming critical flow through a trapezoidal spillway
opening. The computations are presented on Appendices D-6, D-7,
and D-8. With water 5 feet over the emergency spillway crest wle
— (i.e., water level at the top of dam), the emergency spillway 3
' discharges about 4760 cfs. S

Taking the service spillway crest at EL 1358, the
emergency spillway crest at EL 1360, and the top of dam at EL 1365, S
the total discharge computations are summarized on Appendix D-9 e
and graphed on Appendix D-10. Total discharge from the dam is 9
the sum of the discharges from the service and emergency spill- -
ways, plus flow over the dam for the overtopping condition. As
1368 discussed previously in Section 5.4.a, the drain port was assumed
closed and not contributing to the total discharge capacity. The
sum of the hand-computed discharges for the service and emergency
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North, Longitude 72 degrees - 49 minutes West. The station is
recording, and precipitation and temperature observations are ‘
5 made. Years of record start in 1939. The station is identified —
: on the Vicinity Map at the beginning of this report and is lo- ==,
cated about 3 miles northeast of Gale Meadows Dam. o

5.4 Test Flood Analysis

a. Initial Conditions U

The U.S. Army Corps of Engineers Hydrologic Engineering tfj
Center's Program HEC-1 DB (Reference 3) was used to develop the o
test flood hydrology and perform the reservoir routing. e

The purpose of this analysis was to evaluate the dam -
and its spillways with respect to the adequacy of their surcharge
storage and discharge capacity. Accordingly, it was assumed that
the water surface was at the service spillway crest at the start
of the flood routing. For all conditions, the stop planks of the

B service spillway were assumed to be in place and the drain port L
- was assumed to be closed, both of which represent normal con- -
ditions. -

A constant base flow of 2 cfs per square mile was
chosen to represent average conditions in the drainage area and T
‘ was input into the computer program for all subareas. -
l bo i T

Storage Capacity T3

Using a bathymetric map of the pond prepared by the

< Vermont Fish and Game Department (see Appendix B3-31), supple- o8
mented by other plans of the pond (Appendices B2-1 and B2-6), s

! and by USGS contour mapping (Appendix D-1) above the top of dam,
: areas inside contour elevations were measured and the capacity A

of the reservoir was computed using the method of conic sections.
The computations were done by the HEC-1 DB computer program with
the results on Appendices D-15 and D-18. A hand tabulation of
the input and the computed results is on Appendix D-2.

Measured area at the service spillway crest (EL 1358)
is about 3% less than the value reported on a survey drawing (204
acres measures vs. 210 acres of flowage reported on Appendix B2-6).

Using the measured and computed values, stage-area and
stage-storage curves are presented on Appendices D-3 and D-4 res-
pectively. At the drop inlet service spillway crest, EL 1358, the
reservoir has a surface area of 204 acres and a total capacity of
1338 acre-feet. At the top of dam, EL 1365, the surface increases
to 261 acres and the capacity to 2942 acre-feet, or about 959
million gallons. Surcharge storage between the service spillway

‘e crest and the top of dam amounts to 1604 acre-feet, or about 3.0
inches of runoff frow the 9.98 square-mile drainage area. There-
fore, the pond has some capacity to attenuate peak inflow.
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6)

7)

8)

Develop and implement effective routine operation
and maintenance procedures for the dam and its
appurtenances.

Develop an "Emergency Action Plan' that will in-
clude an effective downstream warning system; lo-
cat’ons of emergency equipment, materials, and
manpower; authorities to contact; and potential
areas that require evacuation.

Institute a program of annual periodic technical
inspection of the dam and dike. During the in-
spection check the six vertical cracks in the con-
crete weir of the emergency spillway for possible
worsening condition.

7.4 Alternatives

No practical alternatives exist to the recommendations and
remedial measures contained in this report.
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.. VISUAL INSPECTION CHECKLIST
P DAM INSPECTION
DAM GALE MEADOWS DAM DATE __ November 19, 1979

|- ID NO. VT 00115 TIME 0900 - 1230

Mostly o o
K TOWN Londonderry WEATHER _sunny  45° - 68° F.

" COUNTY Windham W.S. ELEV, 1358.2+  UPSTREAM
STATE Vermont 1335 + _ pDOWNSTREAM

- INSPECTION PARTY ' RECORDER (X)

1. __Thomas Bennedum, Gordon E. Ainsworth & Associates, Inc. : X
| - 2 Edwin Vopelak, Jr., Gordon E. Ainsworth & Assoc., Inc.

3. _ John Kenworthy, Gordon E. Ainsworth & Assoc., Inc.

Steve J. Poulos, Geotechnical Engineers, Inc. X

l ' 5. __ Peter Barranco, Jr., Vermont Dept. of Water Resources

John Guilmette, Facilities Engineer, Vermont Fish and Game Dept.

10.

PROJECT FEATURE/DISCIPLINE INSPECTOR REMARKS

1. H&H T. Bennedum ' -

2 Geotechnical S. Poulos ' -

3. Structural T. Bennedum -

Mechanical T. Bennedum ' -

5. Electrical None N/A
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VISUAL INSPECTION R

r_ CHECKLIST .
PROJECT _ GALE MEADOWS DAM DATE Nov. 19, 1979 . '3
. PROJECT FEATURE « == - NAME - - - S
.‘_-.;_:‘
DISCIPLINE . Geotechnical NAME S. J. Poulos Pl

n : -e
AREA EVALUATED CONDITION "
' DAM EMBANKMENT ]
e e
- 1 Crest Elevation EL 1365 [_;1
2 Current Pool Elevation EL 1358.2 B
e A
3 Maximum Impoundment to Date .Unknown. L
r;I 4 Surface Cracks None observed. :{}ﬁ
GEIX 5 Pavement Condition None. :1!1
I 6 Movement or Settlement of Crest Slight dip parallel to and 8' upstream S
. from downstream crestline. Crest is dirg. ST
GEI Lateral Movement None observed. C
iJI 8 Vertical Alignment OK. Fiij
GEI 9 Horizontal Alignment OK. R
L QQI 10 Condition at Abutment and at Concrete Seep approx. 10 gpm to rt of outlet R
- Structures structure. Iron staining at 3-4 ft -

Indications of Movement of Structural
Items on Slopes
Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection-Riprap Failures

Unusual Movement or Cracking at or
Near Toe . .

Unusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

Vegetation )

above toeline. Top of seep is at that
level. Rt. abut.: seep 3-5 gpm with
iron staining below. Seems to emanate
at 5' (elev.) above toeline just a foot
above the one at outlet structure.

None observed.

|

Free access for fishing.

One worn path down center of downstream
slope to outlet structure. One path 1%
above riprap on upstream face.

Riprap wave cut at shoreline, but looks
okay. '

None observed.

See Item 10.

None observed.

None.

None.

None.

Waist-high grass. Treces to 3-in.-dia.
formerly - stumps remain.
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VISUAL

INSPECTION CHECKLIST

PROJLCT, GALE MEADOWS DAM DATE Nov. 19, 1979 3
PROJCCT FEATURE, - - - - NAIE - - - -
UISCIPLINE____Geotechnical HANE . J. Poulos

ARCA EVALUATED

DIKE EMBANKITENT
Crest Elevation

= Current Pool Elevation
Maximum limpoundment to Date
= Surface Cracks
GEl Pavement Condition
£l Movement or Settlement of Crest
GEI Lateral Movement
Ll Vertical Alignment )
2l Horizontal Alignment
GE! Condition at Abutment and at Concrete
Structures
GEI Indications of Movement of Structural
. Ttems on Slopes
wel Trespassing on Slopes
!tl Sloughing or Lrosion of Slopes or
‘ Abutments
~zl Rock Slope Protection - Riprap Failures
GEI Unusual Movement or Cracking at or
Near Toes
GEI Unusual Eerbanknment or Downstream
Seepaqe
ukl Piping or Boils
-zl Foundation Drainaae Features
GEI Toe Drains
il Instrumentation System
Vegetation

CoONDITION
Crest width 9 ft, elev. 6.1 above water.
EL 1364.3 + Design EL 1365
EL 1358.2
Unknown.

Not observable._

None.

Generally irregular with approx. 6" hump
in the middle.

Not observable.

Not observable.

Not observable.

OK.

None.

Free access.

DS: One hole on face 20' rt from left
abutment about midslope.

US: Irreqgular surface. Perhaps minor
sloughing.

None.

None.

None.
spot

Water collected downstream in a low
that appears to be natural swamp.

None.
None.
None.

None.

DS: Brush to 3' high.
about 3' above water.
trated in groups.

US: Alder to 15' hidgh
Roots are concen-
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VISUAL INSPECTION CHECKLIST

DAM GALE MEADOWS DAM

DATE __Nov. 19, 1979

Strucﬁural/ﬁ & H

DISCIPLINE INSPECTOR __T. Beunnedum
DISCIPLINE Geotechnical INSPECTOR S. J. Poulos
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE ’

a. Approach Channel

Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom

Debris

Condition of Concrete
Lining

Drains or Weep Holes

b. ' Intake Structure

Condition of Concrete

Stop Logs and Slots

Drop inlet service spillway

N/A - Lake surrounds structure.

Grass -and brush to 10 ft. from
shoreline, then wooded.

Bottom of pond.
None
None

Some small sticks against rack.

N/A

N/A

Good. Some erosion at sides of
welr and on inside walls. No
cracks observed.

Good. Some rust on metal in
slot supports.
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VISUAL INSPECTION CHECKLIST

DAM _ GALE MEADOWS DAM DATE _November_ 19, 1979

DISCIPLINE Structural /Mechanical INSPECTOR T. Bennedum
DISCIPLINE No Geotechnical Fea.tures INSPECTOR - - - -
AREA EVALUATED CONDITION
OUTLET WORKS - CONTROL TOWER Slide Gate and Operating Nut.
a. Concrete and Structural Same as intake structure.

General Condition
Condition of Joints
Visible Reinforcing
Rusting or Staining of

.....

Concrete . e
Any Seepage or Efflores- . .:‘_;.";'j
cence L
~Joint Alignment )
Unusual Seepage or Leaks . "";'J
in Gate Chamber n o
Cracks e
Rusting or Corrosion of . \
Steel .
L

b. Mechanical and Electrical
Air Vents Top of structure open.
Float Wells None. - .]
Crane Hoist . None. T
Elevator ' None. ‘:
Hydraulic System None. £
Service Gates None. - 3
Emergency Gates : Not Observable. Need 2" valve wrench to] ’Iif‘
Lightning Protection System ;ﬁ‘:’;ﬁte' None available. Appears good. :_-f_f_.jl
. SR

Emergency Power System None. j.j-i
Wiring and Lighting None. ‘!‘1
System -
<

)

2

<y

)

- ¥

A-5 . ]

PP PR SN, W T R TetaL L . PR - . s
2 e PR ST W WO VAT W, ¥ WG . PR PO N ST Sy S U So T S i Y

L]
(AP



-‘.,.‘1v\.,‘—._-‘~(-(v-¢:-1vf;-— ~~~~~~~ MCEL SR Sl sre %0 Jev Sae sl AP S NS v & m v T R et i S0 At dase Bath & on Jongs 4

VISUAL INSPECTION CHECKLIST

b DAM GALE MEADOWS DAM _ patE _Nov. 19, 1979

DISCIPLINE Structural/H & H INSPECTOR T. Bennedun

DISCIPLINE No Geotechnical Features INSPECTOR ' - - -

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND Not observable due to poor access
CONDUIT . and amount of flow. Consists of
.a 20' deep rectangular vertical
o concrete section from the drop
- ) inlet weir crest with a 5-foot
General Condition of Concrete diameter concrete outlet conduit
at the bottom about 180 feet long
through the dam which discharges
into Mill Brook.

Rust or Staining on Concrete
Spalling

Erésion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Nuﬁbering of Monoliths

o
)
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i VISUAL INSPECTION CHECKLIST
{
DAM GALE.MEADOWS DAM DATE __Nov. 19, 1979
DISCIPLINE Structural/H & H INSPECTOR __ L. Bennedum
E DISCIPLINE Geotechnical INSPECTOR S. J. Poulos
AREA EVALUATED CONDITION
- OUTLET WORKS - OUTLET STRUCTURE | Outlet consists of S-foot diametert
AND OUTLET CHANNEL ' Y concrete pipe and headwall with
| wingwalls. :
- General Condition of Concrete | Good to excellent.
= Rust or Staining d None observed.
Spalling ,// None observed.
Erosion or Cayiéation None observed.
o Visible Reiﬁforcing None observed.
Any Seébage or Efflorescence None observed.
. Condition at Joints N/A
K.EI " Drain holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Other

None.

Many trees overhanging channel.
Loose rock also but not significan

Fair due to trees.

Canvas flap over outlet pipe
removed.
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VISUAL INSPECTION CHECKLIST
DAM GALE MEADOWS DAM DATE _Nov. 19, 1979
DISCIPLINE Geotechnical INSPECTOR S. J. Poulos
AREA EVALUATED CONDITION

I
3EI
sEL

b3l

“EI

GEI
JEL
3EI
GEI
3E1

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

Approach Channel

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging Channel

Floor of Approach Channel
Weir and Training Walls

General Condition of
Concrete

Rust or Staining
Spalling-
Any Visible Reinforcing

Any Seepage or Efflorescence

Discharge Channel

Drain Holes

General Condition

Loose Rock Overhanging
Channel

Trees Overhangirg Channel
Floor of Channel

Other Obstructions

Emergency Overflow Spillway

Reservoir bottomn.

Good.

None.

None. Wooded shoreline. Somne
trees could fall in.

Not visible.

8" wide welr crest.

Good to excellent. Appears to be

slight downstream bow of weir at center-|
line near construction joint.
None observed.

None observed.
None observed.

Very minor at one crack. Six cracks
through section at various places. Worst
crack is 15 feet from right at junction
of level weir crest and sloped section.

- N/A
Fair.

None,.

None.

Brush to 10' high. Logs on spillway.Gen-
erally needs cleanup. Some erosion of
sides of spillway. Splllway eroded on
side where cover is absent. Some of the
stone is eroded away. Locally stone was

| not large enough.

LR

None.
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. VISUAL INSPECTION CHECKLIST +13
DAM GALE MEADOWS DAM DATE _Nov. 19, 1979 3%
T . 9.\.'-_‘:
DISCIPLINE Structural INSPECTOR T. Bennedum - ;%
DISCIPLINE _No Geotechnical Feature INSPECTdR - - e
AREA EVALUATED CONDITION J
_1
» OUTLET WORKS - SERVICE BRIDGE LI
a. Super Structure gk
_ : a
Bearings Good. [}
Anchor Bolts N/A. ;f
Bridge Seat Good. {i~
Longitudinal Members Rusty. Needs painting. i
Underside of Deck Fair. Wood untreated. fa
Sécondary Bracing Fair. Wood untreated. o
n Deck Fair. Wood untreated. i;
Drainage system N/A -
: Railings Good. Need painting from dam a
N to gate.
. Expansion Joints Good.
Paint Needs painting.
b. Abutment & Piers

-

General Condition of
Concrete

Alignment of Abutment
Approach to Bridge

Condition of Seat &
Backwall

Good to excellent.

Good.
0.K. Stone steps.

Good but rusty. Needs painting.
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APPENDIX B

ENGINEERING DATA r

Section Description ' ) »

Bl Listing of Locations for Available Records ]
and Data 1

B2 Drawings

B3 Copies of Past Inspection Reports and Data
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APPENDIX B
SECTION 1
LISTING OF LOCATIONS FOR AVAILABLE RECORDS AND DATA

Owner: Vermont Fish and Game Department
Agency of Environmental Conservation
79 River Street - State Office Building
Montpelier, Vermont 05602
Attention: Edward F. Kehoe, Commissioner
(802) 828-3371

1) Plans, sections, and details
2) Correspondence
3) Inspection reports

Designer: Haley and Ward Engineers, Inc.
25 Fox Road
Waltham, Massachusetts 02154
Attention: Mr. Charles Miller
(617) 890-3980

1) Design calculations
2) Plans, sections, and details
3) Construction photographs

Construction Contractor: Unknown.

Agency of Environmental Conservation
Department of Water Resources
Water Quality Division
Montpelier, Vermont 05602
Attention: A. Peter Barranco, Jr., P.E.,
Dam Safety Engineer
(802) 828-2761

1) Contract and specifications
2) Drawings and plans

3) Correspondence

4) Inspection reports
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APPENDIX B o
SECTION B2 ‘®
1
DRAWINGS ]
TABLE OF CONTENTS o
—
Page @
DESTGN/CONSTRUCTION DRAWINGS (1) - December 1964 7
General Location Plan and Dam Site - Sheet 1 of 10 B2~1 ]
Finished Work Plan and Dam Section - Sheet 7 of 10 B2-2 R
Sections of Dam and Plan of Dike - Sheet 8 of 10 B2-3 ]
Structural Details - Sheet 9 of 10 B2-4 i}
Steel Reinforcement - Sheet 10 of 10 B2-5 -]
BOUNDARY SURVEY OF IMPOUNDMENT - May 1965 B2-6 E;j
_
@

(1) Original set consists of 10 drawings covering the
entire dam site, pond site, and access roads. Only

those drawings pertinent to the dam are included o ]
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APPENDIX B
SECTION B3
COPIES OF PAST INSPECTION REPORTS AND DATA

TABLE OF CONTENTS

L g
' Page
Design Calculations from Haley and Ward - October &
- November, 1962 _ B3-1
Contract and Specifications - December 1964(1) B3-8

Application for Construction Permit for Dam - December 1964 B3-27

Hearing on Construction of Dam - January 29, 1965 B3-28
\ R

Construction Photographs(z) - 1965 B3-29

Bathymetric Map of Pond - August 1969 : B3-31

Inspection Report by Donald H. Spies - November 17, 1972 B3-32

Inspéction Report by Donald H. Spies - September 29, 1975 B3-33

Inspection Report by Donald H. Spies - August 23, 1976 B3-34
Damage Survey Report on Dam - September 14, 1976 B3-36
2
: Inspection Report by Donald H. Spies - July 13, 1977 B3-39

Note and Sketches on Trash Rack Improvements -
October 1977 B3-40

Memo on Spillway Inspections by Donald H. Spies -

October 31, 1977 B3-46

Inspection Report by A. Peter Barranco, Jr. - May 22, 1979 B3-48

(1)

(2)

PADUE SR T W W W YO W W

Only the relevant portion of this document has
been included. :

Only selected construction photos were included.
Others are available at Haley and Ward Engineers,
Inc.

PO T S

A
WODP

2 s




A e

R el Al nadl i

-

1

ARl e nen Sot RASAet B o D i

ST T

v T

L PR N P A BRI

Loadc SO

il

~ YWY

mn‘.u,\fq-_ HEERCRORA ey L rry AT AT NS ErCtanar Bl AARANLIINTMEN S sOeDarINDRDNN SR [t Tl Do P s TR

d - e e e ————— e e _ ] -
H lj Im !

\.
= M .
Sl LT Y .
<o INJASHIOSN] SAOOVH _i
i) ﬂ.fynhl#

1NORNIA BI1TI4INON

IANVO B HSId 4O ANINLNVLIA

LT TP VT AT TR SA T TP G I S WY LA S Wy

O

- INOMNIA 40 JiviS .
1 ;

¢ *

¢ - 'y
i o ~ ’ v " .
i 3 s

* 4

. LA -

¢ Vel wm, Jot s
[ - . «n
: ) ' o
r .

Q

(.
.
.-

30,

L.

ORI LT

LIRS

TSN
v-..‘ ’
S S

mrtrrs .y
t WC T & SOIE G TAWAC W [
Sl WXAMON W K LA e

cuow o usean v E A )

- : §
s m N 4

».Q... N -MX

zn

T S, W

i -

i
3 n?
8 .
i“.p ...
.

[23% 2N

a e by ]




- == ql 10 O
1T
SuIINONI

CeT ey TNEL T '
NOLSO8

AQEVYM ONV A3TVH

o

ININTIR0INTY

I35

ae R oy
.t L-F I
. ‘.\U i | e |..... - ¥
b n..\.i Ty .
. EEREE M

[haT ¥ivo T ais]
LA TTIYHN A yqu
MY0 SMOOYIA 3O b 3
J G G
ANINLEYAI0 3MED ONY MSi4 |_v| u .
NOW, . - RIS TR T STy
w3A 0 iViS 33 L
ee s Muen YL weg@n , 2
Pote v . 1 ‘st mg e ey M )
ot R g =
P ST IWTER TR A &
- ,
r T
I
. .
| B
i
.!J.l r ' V
t . .
! i
1 . |
sz, - . !," ' I
futamy u [ =37 . )
— ' 1
. i , —
' ' .
'
. =" v o o \ B =

v |
b !
o) |
T . r

=0 .“ .ﬂ LN il
m b ik

Y. !

i

[ ,

" b I
Vo : i
[ |

' H b .
m | } | '
| [ ! '

- o * o _v

i e e o

Bl AT av ey

TS

1
!
|
!
T
|
!
!
o
[}
|
|
|

i
t
|
'

b
M 1 oy
| i g
L ' )
A ._ YRS | d
PN | et 4 |
Ty -t —— s
i ._ . - S
' o . N
R BRI ot B PN
. | \ TR e— e
! | ' Vs
2oy P ' ! 5
CTTET -
[ s e L
: T Ity
: Ll
1.t ‘
L PP e L |
:, i
. T i u
Lo, i nlLW...llllu e s
STee- R i

+
:
L
'
=+
[
ey

- ------H

'l AV
i ) ‘ s [
ey aren, - A . [T
= ;.r'm:.m“ == et
E N aweemaeeil, gy — t - [y o
e L e s - RS
- .- ST
. ‘o
e =L S LR RS el - - R R,
L R o S U U S . ./J/(, i
— - 4 mras T
e - R .o - T
esee -8 P . RS
LI YO a:z s .. .
| i e————s ! : ST DT o i ERE S
o s 08 _eve . . P — - I . — -
A 11
[ e v e M — P - - .-

v e e mey

— e

—
|
o
P

. DERCS
oAl e

t

n

e

-l

1

\l

“a

. d

IA

L

b}

. ‘p

oy

A .4

- T

b ‘u

g

wM R |

2 IS

3 (

e e

Ty i

g .

9

ey

2 !
H]
-1

23

LdeMagy S ey
L PN T SRR

. ,.
e
LA
Wl
S
vty
TR
._...._

b oYY

LI Y’ Y

e T

DML N i P A




FTATaTA T TRY YR s e YNy TNy Ty TN N T AT

4
4
o
BB B L i Lagetr s i - . o S e eeme o e —- - )
TR (11 ) o Taving PCIAAM AWV 4 €900 gl Duasdy weny desy be mary — :
- MP = e 139 0U30M15 TCEINCS : '
EION L VT e ! ZovY . b
GMYM ONY A3TVH — 5 -y
= Seuy Brae
SYVIIT Twan. s ir——rn ow,
+ ui [l jad RJ
14 vk Y b, .
AVO SMOOVIN W9 i vrom esvamy. il -
INMLNVIO TAYS ONY WS4 4 b i ! e onmy
ANORNIA » 3ivil -l o
N — .y = - S, . . Ih : o
oy o g s 4 ’ : P = - g
ey - N ; = '
AVaniiy ooy Wfi N N ' Y PP
N . S
RAIOP MM Wy assy 48 STwaag Joke 3038 e
latueay g Ghavewe e v F,¥ 0P tamng NITH HSYHL 10 SHVII0 p
S dusy @ SoAvE SN, 0.y s mmiray
® s el v e
e Leasny e . .
' i s \
o 50— fo a6 —y _ : H
e 1] ¢ J
J |G A . 1 " Rt <7 S
. - . I . | e Y ' ol . K
i s g i Ao , | : ¥ A
] } : s S
) Hr ey | —— , By 1 ' ! 5
iy ' ,H‘\_ ;-..1.:7 ISR o
3 Co _ Z
A ) I
; .
R
.
N .‘
(ST
T <
PR
5y 9
.
v. cA
AR
L
f
[P
L

VR SR i B i ! , . P et [
Yiew e S 3 ; ' [ ' i
no0ms 5v 5303 : oy !
IY3IS 13vE0 ONV 3¥NLONNAS 13TUNO £ DwiE il adt s A b po o 3 L.m. . ~ K
[H $301N9 WNVId ¢0:S -~ - Anm B e . : , A “
i - R N .
. ~=4 T ) s . o IR e e —— A
T taarm Nogty Tivess wenee, | et | T i ; R . Nl oy
=== T H : § ' : : -y . e R - 4.« j
AE..-:...a ; _,‘ ..0 v i S k.ruvblb Ly ....
wt \1'|+ﬁ i il [ P,
. | Lo
i - . ; w : 1
- -~ . et — —
o i _ 1 A
E:i w‘ (. e - K
s B 1
Wl ] ! ‘“. [ SRR S . u
e , L e L e e oae, 1
e . .
= Al -+ i t : St e e | i r
[T e <
- - . B ros
M- ..
|3
. _V
A
i R
/
.
s
y-
s o , ) ;
A . .
P AL OT SN Pus LN ULy e Y TP S WP S S S P P o . PP TR A Y A a2 a4




AR b R R RS R A LS S L S e kel A s L Al ol S S L Lan o0 ciebion o paae g - S e s ieg-ati narme MM etz an s aaerhey Bt SRR st st e o man g JIN o ot ot i R et bt I £ Gl (o St S Y ) R o |

)
. .
—. - ‘y
. |
* o

f. ‘lﬂg.ﬂqﬁgan..:ﬂW!Mll..v.. ——dema—ms o e - - - - - - e - R —E. Lo L - ,

-_Ye L

BUTINITND - .
. QHYM OGNV AIIVH b ‘ oo e K . P
.. INTOI0 W¥Ta N P B 1374N0 L1SVINIECN LV 3INC 30 NV < ,

(Y KYT 0 dﬂd_ 1%k 14 ey i3 T l

RS

h P LLTE Y ) \
: NYG EMOOY¥Y3IA 37V2 \ ,
ANIRLUVEIT INVS aNe wSis — . !
ANORUIA 0 31WS S .
' R
\ :

PO e

wow IM)me meiadBg

R P

-7 W Coed dFswieasy m:!.. - -
-~ - 25 Jieo USRI e ——— e i

\ Goeras omy Wuves . MO g ) | ~.
- ¢

.’

Ao —

LA LN

[ . .-
R . S 3
§ e .
~ ’ T oy 4 4‘ L =
|

A A

i
)
b
?
i
P
1
f
T I0QUARY L

1 S \\\ ) -
> G30ad; anv Tanver. Be0 Lg _ S
’ .-  S—— . ;
- (01,3 €, sl mesvra 20 2R - _ —
[ e e Ry semey iy ome ) ) T ) o
b - [T R . R e T U B : .
3 fd et tihbn . , H oy
- A T I . A0
o —— [ 5 x
e ’ £33
3 b— - - ‘ . g
f U . K - KO
4 2. iiecs v 4 H < po
135uvE 137100 A¥ NOD3S SSOMD %
] Xt
SOOI Lael .Y.M 19 Aemest asvEmasmy m .
L Lo s 3 o 3vewn 3 . L \Nﬂ_ﬁ I,m [0 ¥ o« R
i SEEEER :

- mvEG ReMie S mem A WLl ndei vy
[ i - R - o
b e —_
e e bomrw - amy Pl =T LT =1, =X por s W
R S S \t\ﬁﬂt\l..i!'. 3
[ S .
ammmvetd oY 8B vem) G S o=ty ke e vrwwss om )
. A amonvang e AABem B2a3vesey

dedmIrTg Mag e oW

«
TN WA, SR ST . )

(g ts v way )

Al S A acthnca 3
;

b Jhads B

Do bt

Vo i R
=~ e I Ry ' " o+ . .
vt i - . DA -
1 , RTINS
2 oL WS e
o PR
b 4
s .o
RS .
Avee iy Sev stim Bews be miedeq v 393 ’

' am ey fadalaired T 2 . WY0 NYML NDOILD3S TVRISNLIONOT

&
—— -t NRTLT Y o - PR
SaEma B AP - sbery iev ey 1|}T17AL%.,...\:. o RS -

S

Sndh

aveg eve we

R it s VT S Qg b

—

e
. e

WA LA S VO S '

g v e

4 b . . ool Z..

- o~ cewn  ®
. Ao le m - p.i\b-« o dmrasy ST *
- e ae > e de Ve
3 o

- PLEY Rand - KIS N —_——— ...k Lo, - PR - w7

T Lt e Lo b e ) .
1. [P .. S . . o
. . o

v
PR L T T SRR e
RN W AL A A A A A A e sbhoa X K LA L bt b d




w

Y

< -\
YTITT N Mo ST IR e 4

. L. e 1 . . N [
P, QUVM ONV ABTIVH 3 - “en. »

Y, ROII33S WV0
. L LAC R o E LI

Ty

‘ A CTwHNR ‘. ~o [
b AvQ SMOOYIN 3o - ~ /. I i
‘ INIRLEVIO Dye ONY HEis o it A / R
A Laone3A 0 Bvis MYOM QIHSINIS ro H .
x N R
2 N
8I 5oy
g . o 0re s 3OIFE '
' TIUBYE LITUN0 Lv NOILDIS L
. £
', . [ 3
- v —— N D
e T B - :
. e hy ] , g
r / \ :
-.. vam A0q Sapemm, waotiet e dm ‘ / N ;o
. B ; \ v
: T T e , -‘
v. [ P . \ - termy =
A v v, deena . Y < 4.
P . T .
’ T \ z ]
< ! [ 3 .
: : et sias Ly £,
s ; = e . s i \ s,
. , o e, / N S
. 14
-.. . i / \ N W n.
M A \ .
s U i O \\ N L
4 b : Lo
amva oy
L T SR
'
. i#2r 500 ” o
A wow 02 I8 R T oo
’ IN4080 I o o ey A
-. . .-
. _ - T A I R <.
: . {
g mmaviiny Bivesny f
. nasy Cvminug” :
.h»

W leay Sim svmanay 7

] g mmm e DTS L

AT~ Tt T - -

P, s st remy veemy

—— e —

Tlaw s LS iem

. L e ey

AT VAR
Lo cvd 2

€ .. % e e . e




(e Mo s e e

]

AR

Lo, w .

-t B el ek a4

SN w WV

Pkt el aee g

Y R Tt RO
™ LT ] [

SUIINIONI et
QEvM ONY A3TVH —_—

N4 ﬂd_Hdmd VEINID
1A YIvMNIe
avd $MOQvViIm 3IvO

ANIMULYEIC INYD ONV NEs
ANORUIA 20 Tivis

AT R T e

B e ]

v R¥ 2 RoavIGs

naL aem' Aeepevices e

sva a3 GTTRARg

= dempecy

Avnavoy 2950w

on ;&

00

»ess

3115 wvg

vaaw e ..yy

. Gy T

X %sti 13 oF pr.oais
\

23 0, Puog ;0 uoied b))

e BQLE! MY EN'Y MOY; cassesEy

3 avasy weg

AN A ENJNNYIAOD 1Y A EdIY

~




e em e w0

a~ doe . .’ - . 1 .. -
“peiy - - PN
AN AN Pa iy
e e et -

Ty e Yreata
G;.T‘- RN

—i

L e S A

V{_..».A-...l

ekt anle pﬂs ‘-
R
o ——— -wn««»—.. £

pRCErR 104

Georpe Le Yright Joserh ailten ;
! Le T 7 Jor EANOR BN
Guincy Le iCGisy ) Donald H, M 11y

“r Tavis. Comdaniones
Gkﬁ."rgc e 1':‘."!,..\}3 vl ..v.-.‘.\/n. -

s 4 Qe
liC-U‘.ir ves WUNIALNRG

Vedped 20 Coora

-

PR s 4

ponw .',’-’” WRD

CruUAWET NG L Ll

-, S, ..
Lop et o s At

- St
.
“ N
s
5 —
[ N
14

,‘!'

£ .

. -
[
.

Y. -

.\ _.

'

‘.

e

ey s
s

,.
Ry
,
Ay

St

TR

D e

3

ool N . .
B e r AN A Ay i Y

- hfi&,‘}.;i._.'uf,'
,

% ,.-*A




j‘ ;zf Description gi:i??zsg Unit Pgige Eszigiiid
§ - : s m————
[‘ 1 Clearing 90  lcre
F 2  Earth Excavation 14000 cu, ydo & 8
_‘ 3 Rock Excavation 200 cu. ydo § &
: L  Earth Embankment 13,000 cue yda 8 ,
= S  Clay Core Wall 600 cu, ydo % S
-~ 6  Concrete Masonry w0 cu, ydo & 4
é: 7 Steel Reinforcemrent 7,000 Pound & &
F 8 Control of Stream Flow - Lump Sum o
. 9  iccess Road - Lump Sum 8
3 10 Road to Parking irea - Lumb Sum a
le 11  60-inch Concrete Pipe 173 Foot g 8
12 Placing iccess Bridge - Lump Sum 8
2 13 24" x 2L" Sluice Gate - Lump Sum )
! 1y  Steel Splash Plates -  Lurp Sum ) 4
;i 15  Stop Plank Guides - Lump Sum 5
;! 16  Stop Planks - Lump Sum 5
' 17  Trash Rack - Lump Sunm 8
18 Pipe Railing - Lump Sum o]
19  Road Gravel 1,250 cu, ydo O &
. 20  Cedar Posts 60 Each e 4
‘ 21 Stone Pavement 2,000 5q. ydo & 5
- 22 Loam and Sesding 0.35 icre o 4
’ e e
. ESTIM.TED TOTLL (Not a Lump Sum Bid) =
f This Proposal is accompanied by a Certified Check in the amourt of 33,256:;6.-—
™ and the undersigmed agrees that if this Froposal is accepted and he fails o
exocute a contract in accordance with the terms herecin stipulated, the Propozal
' shall ba null and void ard the amount of the bid sccurity shall be forfeited to
the State of Vermont; otherwise the full amount of the bid sccurity will bo re-
funded to the bidder. .
. The biddor proposos to corpleto tho construction within montho
) from tha date of the signing of tho contract documont by the awvarding author’ty.
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.omission in these specificationc, or in the drawings or schedules, and

i st

S e N A s e s S o A A Ar dusr e se!
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. SPECI FIC..TTONS

Scction 0,1 The work to bo done by the Contractor under this contract
ard in accordance with these specifications ineludes the furnishing of
all labor and 2ll materials and all tonls and equipment required to com-
plete the construction duscribed in tiie Netize to Bidders and as deteiled
on the contract drawinzs and stipuiatad in tﬂu foilowing specification:z
and including a compacted earta fill dam end ol1 appurtenances shown cn
the contract drowings ard as ne“.,nn se~ s3eenified and at the wnit and
Jump sum prices stipuloted in JRYIZLE XKVIILI.

Section 0,2 The Contractor shall provide all labor, superintendencec.
materials (except as othcrwise specified}, rlant, tools and cquipment
necessary or desirable for properly pverforming and completing within tb“
time stipulated, the work as above described and hereinafier more paxii-a
larly specificds He shall furnish, erccts, mrintain and remove the cor:
struction plant and such temporary works as may be required, Thesc re-
quirements include suitablce cuarters for rmen and cquipment whercver i ~w
be necessary to provide such in the vicinity of the work, and the sanitz:r
regulation of the some: woter supplies for men, equipment, and for con.
struction purposecs temporary roads, together with bridges, guards, lights
and signposts. He shall make provision for tcmporary storage of such
materials and equivrment as in the opinion of the Engincer may be necessaivr,
In bricf, the Cortractor shall fumish and do everything necessary to com:
plete the work in accordance with tae terms of this contract and the re-
quirements thercunder,

Section 0,3 The work to be done under this contract is shown on a scb
of contract drawings, rcoroductions of which arc fumished for bidding
purposcs and additional copies of which will be available during cone-
struction,

Scction O, The Contractor shall check all dimensions and quantities
on the drawings or schedules given to him by the Engincer, and shall

notify the Engincer of 21l errors therein which he may discover by such
examination and checking. He shall nut tcke advontage of any error or

full instructions will be furnished by the Eagincer whencver such error
or omission is discovercd, and the Contractor shall carry cut such in-
structions as if originally spccified and for the unit and lump sum prices RN
bid. *;' :._:

Section 0,5 .11 materials, fixturcs, fittings and supplies furnished under )
this contract, unloss othorwisc specificd. shall be of standard first grade e
quality and of the best workmanship and design. ?ﬁgi

Where the characteristics of any materials arc not pwrticulnrly
specificd, such approved matorials shall be uscd as are customary in firste
class work of the naturc for which the materinl is employed, No inferior
low grade articles will bo cither approved or accepted, and all work of
assembly and construction must bo dono in a ncat, first~class and workmane
1liko mannor,

B3-10
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& Any required physical tests will be made by the Ibpartmeht and the Conw=
o tractor shall fumich such samplos and tost places as may be rcquired, Tests
will be made in accordance with the standard methods adoptod by the smerican

K Socicty for Testing iinterials for thoe matorials involvedg
s ' A
. Section 0,6 Sanitary convenicnco, properly screcned from public observation, R
= for the use of all persons crployed on the work and beginning with the first B
ti men engaged in preliminary opsrations shall be provided and maintained by the
. Contractor in sufficicnt numbers, in such manner and at such locations as shall
be anproved. e
f_" ™
k.- Soction 0,7 On or beforc the compleiion of the work the Contractor, cxcept o
as otherwiso cxprossly directed or permitted in writing, shall tear down and PRI

remove all temporary structurns bullt by him; shall romove all surplus materinls ST,
and all rubbish of 2ll kinds from all concract structures and from any grounds Sl
which he may have occupled within the limits of the ownership of the Service. L
The Contractor shall remove all concrete and ballast droppings and shall leave
the sitc of tho work. and the adjacent property which may have been affected by
his oporaticns, in a neat and satisfactory conditiona

Section 0.8 No direct payment to the Contractor shall be paid for providing
tools or construction cquipment and plant; nor for sanitary protection or for

- tha final removal of nlant and the clearing up of the sito, but corponsation
for all such incidental work shall be considercd as having been included in the
unit prices and the lump sum prices bid,

CLE/RING

S g
tom 1
A

Section 1,0 Undor this i%em the Contractor shall clear all areas shown on the
contract drawings and. as mzy be dircected from time to time by the Engincer,
including tho access road in the old Town Road southerly from the stecl bridge
at Mill Brook in the dircetion of Bondville, the location of the access road to
the dam site, the dom site; theo aceoss road to the proposed parking lot and the
areas to be floodedy as shown in gencral outline on the contract drawings.

Section 1,2 Clearing of the nroposed road locations shall include a strip
.- forty (L0) fect in width for the longths specificd. In road locations clearing
[ shall include cutting of trcos to stump height. rcemoval of the treces and stumps
) and disposal by burning or otherwise as the Contractor may eloct,

-~ Cloaring of the proposod dar 'site shall inclumdd tho arca to. bo occuplod by
- the dam and accessory structures and the work to be done covers tho cutting of

trees to stump height, removal of the trecs and stumps and disposal by burning

or otherwiso as the Contractor may elect,

Clearing of the arca to be flooded and an additional one foot vertically
. above tho proposed ponc elovation of 1358 shall inclwle the cutting of all trees
¢ to stump heipht, the dispesal of all cut material by buwrning or otherwise and
shall not requiro the grubbing of roots and stumps.

At the sito of the proposed dike the clearing shall include the cutting ;_~.’:ji,£'_-i:1
and disposal of treos and the removal and disposcl of stumps, RO

B3-11
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Socction 1,3 .ttention of the Contractor is directed to tho provisions of
Vermont Stato Laws pertaining to fires and burning in the open,

Tho statutes requirce that written permission be secursed from tho town
fire warden for any and all burning opcrations,

Tho law provides penaltics for leaving fires unattended., Firos must be
either thorourhly wet down at quitiing tiimo or attended during the night,

Firc fighting cquipment mucst be maintainced on the job by the Contractor
who shall familiarizo himseif aad his cmplcyces with the requirements covered
by law,

The Contractor shall rcimburse tho t~m for all labor costs in tho suppres-—--

ing of forecst fires czused by his opcrations wider this contract and settle witl:
landowners for any doamages causad by fircs out of control,

Soction 1.4  Payment for clearing will be made at the unit price bid per zcre,
the price to include all labor; tools and equipment,

The arcas to be incluwded for payment shall bo estimnted at forty (LO) feet
in width for the road locations, the actual arca clearcd at the cites of the
proposed dem ard dike and in estimating the arca clsarod for the pond only such
individual arcas as shown on the contract drawings and as may be specified from
time to time by the Engincer will be paid for. It is not the intention to pay
for the ontirc pond arca to an clevation onc foot above clovation 1358, Clear=
ing paid for under this item shall. include all trees and all substantial brush
in arocas shcwn on the contract drowing and as specified by the Engincer,

E.RTH FEXC..V.TICN

Itom 2,

Soction 2,1 Tho Contractor shall make all excavation in earth required for
the dike, thc dam and appurtonant strvctures including the emergency spillway.

Excavation shall include removing tho top soil, roots and stumps at tho dam
and dikc sites to a depth required to cxpose material suitable for foundation
and acceptable to the Zngineer. cxcavaticn shall includo trenching for the cube
off trench, trench for culweit and structures and tronching for the crergency
spillway weir wall and footing. Surface cxcavation for grading at the dam sito
will also bo included in this item,

Scetion 2,2 Material suitable for surfacing cmbankments shall bo kept scparato
for futuro uso and material suitable for compacted embankment £i11 shall be mado
availablo or immediatoly placod as dirccted, -

Soction 2,3 Payment for excavation will bo made at tho cubic ynrd prico bid
for this itcm, Measurcrent of quantities will be mrdo by the Engineer and
calculations for tho volume in swrface cxcavation will include tho ciffercnce
botwoon tho oripginal surface and the surfaco finally cexposcd for foundation
matorizl, Excavation for tho cut off trench will be ealculatod as ten (10) foot
in width for the actual length and the depth shall bo ostimated from tho surfac:
oxposod for foundation to tho actual bottom of tho tronch as detormined by the
Enginoor,

B3-12
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. which will be paid for at the wit price bid for concrete,
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Section 2, Earth cxcavation in the tronch for the drainage culvert will bo
cstimated for payment on the basis of a width .of cight feot and for a depth
from the bottom of the stripping to the invert grades shown on the contrach
drawings, cxcept whoro excavation below grads is ordercd specifically by tho
Enginocr,

Excavation for the trench to "on 2in the rcinforced concreto waste weir
shall be cstimated for payrent on +:ae basis of a width of fowr feet and for the
actual depth removed below finished g zd

411 other cxcavation will bo marsuced and estimeted for payment on tho
basis of the actucl numher of cublc yards of material measured in place, as dow
tormined by the Engincoerg

No allowance will be made wnder s wtom for excavation in borrow plis fo.
matorial required to mak:z the comvactod carth cmbankment or for the clay cere or
for any other purposc cxccpt as herein specifically designoted.

Scction 2,5 The backfilling of trenches excavated for the soveral structur R
shall be donc with thc best of the cxcavated material or with suitable mutcrna o
from other parts of the work or from borrow. as the Engincor may dircct from

time to timo., Backfilling shall be pliaced in laycrs not in excoss of six "6}

inch thickness; and porticulerly aroand tho 60" culverd pipe and aapu*ucdh‘-Cf ;;*71
tho material shall be compactod by hoand tampers or air operated tamping cquip= A
rent, In backfilling arcmd structures particular carc must be exerciscod to AR

protect the structure from damage and displacerent of line and grade. Uhcre AR
the backfilling contacts original maturial. a bond must be dovelopad which will R
provent the seccpage of wator 2ilowng the line of cleavage, -1l structures must - >
be placed on a foundation ccecepiabee o the Engincer and the Contractor shall ‘ ——e
excavato to such depths as may be rpqu*rcd to mcot this condition; whore re.- :

£11ling is recquired and where in the opinion of the Engincer, carth or bank

gravol would not be suitabis, the fill below grado shall be made with concrete

ROTK EXC..V..TION

Item_g°

Soction 3,1 Theo Contractor shall mcke all oxcavation in rock wherc ordered

by tho Engincer. Where ledge rock is encountered and toulders in excess of

one half cubic yard in volum: ars presont in the cxcavation hercin speeified,
tho Contractor shnll follow the ins:ruction of the Engincer relativo to romoval.
In gencral the uso of explosives is to bo avoided where foundation conditions
could be disturbod

Rock excavation to bc estimatod for payment by the Engincor shall include
all ledgo rock and all boulders ono half cubic yard in volume and larger. 411
rock 1s to be measurced in place by the ung‘ncora
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TEMB/NKMENT . 7. s
Item b,

W arng ageny

Section b1 The Contractor shall furnish and place all earth £illing material @
required to construct the compacicd earth embankment to form the proposed dam, ° RN
The work to be done shall inclvie *he fumishing and operation of all equipmont Ll
tools. and all laobor incidental o0 the satisfactory corpletion of the dam, Tho
Contractor at his eydense shall locato accopiabla borrow pits either inside or Tl
outsido the limits of properiy conreliled by the Owner. Paymont for material .
from borrow pits lecated outsidu 4he E%atce controlled property shall be made by S |
the Contractor and the cost included in the unit price bid for this item,

Section L2 It is the intention to construct the propesed embankment fronm
acceptablc materials obtained from borrow pitn, Lpproval of the Engincer must .
. be obtained from tire to time as the work progresses and previous to delivery of S
[I the material at the site of tho work. the cost of excavationy, loading, hauling 2
$ and placing the material is to be included in the unit price bid for this iter, .

. Section Lo3 The moterial for the proposed embankrent. except for the clay core

‘ shall be a mixturc of clays, silts, sands and gravoly available from borrow pits
in the vicinity of the work, IHaterials in which the clay content exceeds the
voids in the sand and gravel shall in general be used for the impervious, upe ; .
stream section of tho embanlmont. Ths most satisfactory resulis can be had from R
mterials having not less than 50 pe» cemh by weight of particles larger than S
0,20 millimeters in diamcter wnd Zawving ac waietural or unusual characteristics, SN
Satisfactory materizl shall be gouded {rom coarss to finey the finc particles Lo
to bo usually clay and be prasent i about 20 per cont of the volume by weight,
It is to be particularly noted that soil mads up of very wniform particless
either coarse or fine, will not be acceptablo,

Scction Lholi The Contractor may bo required to process the moterial at the
P borrow pit to offcct & blended mixiture suitable for placement in the embankront,
: Moisturc content is most importont ir providing o material which will develop
under corpaction a satisfactory embarkmont structure and the Contractor may be-
: required to arrange for the addition of wator at the borrow pit or at the sitey
| or if nccossary at both placcec. In tac even’ of the prescnce of excess water
in the cmbankment moterial the Ceniracior shall provido harrowing cquiprent at
the site to condition the delivored materinl and to rework deposited material
aftor exposure to rain.

Scction La5 No miterial shall bo plared in the carthfill portion of the cmbank=
mont until ~ftor the stroxn flcw nas been diverted and not until after the

. foundation has been wwatcred and placed in an aceeptable condition for tho
placcrent of £ill, No meterial shall bo placed in the embankment whon either

. tho delivored material or the foundation or .the previously deposited matericl
or the abutments cre frozon,

. Soction L6 .ftor tho foundation has boen satisfactorily exposed by the cxcaw

. vation of all topsoil ard unsuitablo deposits, the Contractor shall furnich and
placo tho cmbankment material, Rootsy sods, organic matter and 2ll stenes in
excess of 6 inches in diamcter will not bo permitted in the emiankment and tho
suitability of material proposod for uso in tho work will be determined by thn
Engincor,
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Section Li.7 /11 work shall be domo within and to the linos and grades ostab=
ifshed by the Engincer and as shown on the Contract drawings, Stakes and otho:
comtrcl points established by the Eagineor shall be carcfully presorved by tho
ocontractor who sh2all fumish such assistanzo and materials for stakes and

) batters as the Engincer may from time o time require,

Section L8 The compacted carth fill for the cmbankment and for re-filling
tho cub off trench ouwiside of the come wall shall be furnished and placed by
the Contractor using accepiabiz materials from barrow pitss Embankmert rateris?
thall be placed in substantiilly Jowel layers for the furll widih and lenydlh of
the scction being worked on, Material shall be placed in such quantitiecs as -
will rosult in a 6 inca taicimess arfber corpaction,

Section .9 The distribubion of the dennsitod mterial shall be such that
after compaction the carth fill periiors of +the dam shall be free of lensass S
peckets,y straaks and layers ol material subsianticlly dif ferent in texturoy o :
gradation and density from tho surrounding material., TFilling material for tho RO
embankment must be placed at waiform clevation on cach side of the clay core, ERN
the surfaco shall slupc fion the sides of the core to the outside edges of tho A
embankmenc to provide drainagz from anticipated rains, Compaction at edges of
*hae embankment sholl exteond boyond the finish lines of the erbankment to permn.
trimming to the finish suriace and provide corpacted material to the edges,

' : Trimmed material can be used in the subscquent construction of the embankment.

Sectirn 4,10 111 material containing less than 10 percent to be retained on .
a #li siove shall be compacted so that the unit dry weight of the compactcd "

etorial including ths fracticn lavrzer “han passing the #4 sicvo is equal to o
or greater than 95 pox co =d the maximen uwadlt dry weight of material coma o

_f pacted under laboratory conditlons tc standard AASHO compaction specificationsa

Fill material con‘aining more than 10 per cont to be rotained on a #ly
sicvo shall be compacted sc that the unit dry woight of tho compacted material
includfag the fraciion arger than tho #L sicve is cqual to a greater than 95
por cent of the unit dry waight caloulated by the Engineor,
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Section L,11 The Contractor shzll sorcad the embankment material vsing equip:-
ment approved by the Enginc:ars as preoviously specified the level layers shall
not oxceed 6 inches thickness afior compaction. Within practicable limits of
inspection at tho borrew pit it will be found that some materials arriving at
tho site will be ccarser than othcrs and this material shall be deposited in
tho downstroan scetion and partizwlarly atv the outor cdge. tho finer and more

impervious materials shall be plasced adjacent to the clay core,

Section 4.12 The Contractor shall maintain on a full time btasis during tho
progress of the embankrent construction a full time crew of men in numbers

. approved by the Engincera and available to closoly follow the deposition of
£111ing material to romovo all rootsg trash, debris and organic matter and 211
stonos 6 inches in dicmoter and larger provious to compactions

Section L13  .fter removal of all unsuitabic materials and thoir disposal
outsidc the limits of the crbankment ; the approved material shall be spread
and rolled., Undor condiiicrs which in tho opinion of the Engincer the adding
of moisturo is dosirable for satisfactory compactions the Contracter shall
prevido 2ll lobor and all cquipment and follow closoly tho directions of th
Engincor, Embankment material shall not be placed during weather conditions
considored unfavorablo by tho Engincor, .
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and oporating cquiprment suitablo.in the opinien of the Ingineer for producing
the dogroe of carth cmbanlment compociion ko rein spocificd, Considering the
sizc and location of the proposcd cmbonimont it has been deeided as impractice
ablo to.specify heavy (50 ton) rmdder “ired rollers. Tamping rollers
(shcepsfoot) arc considored satisfactory and shall have staggered, uniformly -®
spaced knobs, Tho projected fazo aroa of cach knob and the number and spacing ]
of the knobs shall bc such tnat the ftohal. weight in pounds of the roller and ]
ballast if distribuied over tho equivalont arca of ono row of knobs parallcd L
to thc axds sholl obe not less than 250 pounds per square inch, o

Soction L.ly Tho award of this contract is basod on the Contractor furniching - 1;
1
)

. ]
Section 4,15 The material in cach lower shall bo compacted by rolling under e
most favorobla molstire conditions 2wl within practicable limits the moisture - R
shall be wniformly distributed trrouzov’ “nc layer, The application of waters
as previously spccificds shaould be :ndz a% the borrow pit3 sprinkling av the .

site will. howover. “c permitbted subjuoct te asprovel by the Engincer. Harrows S
ing of matorial may be required tn produce the nccessary uniformity. Moistrrs -
content for moterials having less than 10 per cent stone as retained on 2 #i 2
siove will only be compacicd when the water content of the less than #L conten® R
is witnin the limits of L por cont less to 2 per cent greater than the most
favorable, Moisturc contunt for materials hoving more thzan 10 por cent stone N
retained on a #h sieve will have the compaction performed as specified above
wnless in the opinion of the Ingincor the specificd densities camnot be obtained, -

Section 4.16 With the conditions proviously specificd, each layer of material
shall be compacted by passing the spacificed roller over the entire surface the P
number of times required to ovsain 50 per cent coverage as determined by the R
size and spacing of the rolicer inchs ard assuming that no part of tho layer '.3).'.{]
being compacted is covered by a rollicr knob mare than oncee ®

Section 4,17 For a 6 inch layer compacted with a shecpsfoot roller, satise= L 3
factory densitios can usuaily bo had with 6 to 12 passes when the moisture

content of the soil is corrcct, Satisfactory compaction can usually bo de= :
termined, provided thc water content is not tco high when the matorial in the e
layer being compacted is able to suppsrt the wnib pressures cxerted by the ®
tamping foct as ovidenced by the "walk out" or the lifting of tho roller drum =
from the surface during tho last fow passes, e

Soction .18 The Contractor shall be .responsible for leaving the condition of g,
borrow pits in a satisfactory condition upon complction of the work., No torrow e
pit in the area to bo flocded, upstrcan from the dam shall be less than 100 foeb o

from the upstrcam too of the cmbankment slopcs Jny borrow pits within property

controlled by the Ownar shall be left in a condition satisfactory to the Engincery,
Provious to rcmoving any matorials from borrow pits which is to be used in cme e
bankment filling, 21l top soil and all materials not acceptable for embankment N
material must bo romoved from the surfaco of the pits -

Soction 4,19 Paymomt for matcrial used in compacted cmbankment £illing will j
bo made at tho unit pricc bid for this item, the prico to includo the cost of )
all labor and 2ll matcrials, the finding and development of borrow 2its, the : Vo]
processing, hauling and placing of the moterizl at the site, all compaction R
requiranents including the furnishing and opcration of cquiprent of avery de= S
scription and tho trimming and shaping of the ombankment to the lincs and grades ~-.-1
furnishked and as shewn on tho contract drawings. The volumo paid fer will bo o
tho actual yardape as detcrmined by tho Engincer, moasured in placo in tho o
finished cmbankment loss tho volume of tho clay core wall, S
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CLAY CCRE WALL

tem S,

Section 5,0 "“; Contractor shall furnish the material for and place in
tho compacted «-:ankmen%, a clay core wall as showm on the contract drawings,
furnishirg all .- no» and all moterials, tools and equiprent,

Section 5.1  “rerial for the elay cors shall. be a fine grained inorganic
60il with cechui-n enoush wacr in o drr state to form hard lumps not readily
broken by her -4 being for the mosy Dars hydrous aluminum silicate derived
as a produch -* rhemical weathering, Tha material shall be plastic and when
dry shall hav. - proximately 30 po~ rent Jiner than o35 millimeters and adowrs
10 por cent bty woigns finer than (35 rfllimuters,

Section 5.2 ./, Contractor must exercise particular care in the furnishing
and placing of “he clay corz wall and a rethed of placing, aiproved by the
Engincer shall -» adopted at the beginning of the work and follewed througnnt's
the constructiv: of the cmbonimont. :

Section 5.3 i yment for furniching and rlacing the core material will bo
mide on the buu.g of the.number of cubic yards, measured in place by the
Engincer withi- linos specificd as six (6) foet in width at the baso and five
(5) feet in wi:th at the top and a heignt based on the profilc determined by
tho Engincer z: the work progresses,

COMCRILE M.SCIRY

Zten 6.

Soction 6.8 Concrcte shall be mixcd in tho aprroximate proportions of one
part Portland Coment to six (6) parss of sand and coarse aggregate and shall
be mixed and puaced to insure densc water and woather resistant masonry.

Section 6,1 .11 coment used in the concrcte mesonry shall be Portland Cemont
manufactured by an established mill with a reputation and a brand designated
and approved by the Engincer, Oaly oae brand of cement will be accepted fox
the work and the cement must mect the stendard specifications for .merican
Portland Cemont igsued by the american Socicty for Testing Materials,

Soction 642 .11 sand uscd for concrctn masonry in the foundation structurs
shall be accertablo to the Eugincer and must nct contain in excess of three

" (3) por cent by weight of forcign matier romovable by the elutriation teste

411 sand proposed for uso in the concrotc masonry shall be subject to coloro-
motric tests in ¢ho ficld, made by, or in the presence of the Enginocr,

Soction 6.3 Tho stono or coarse apgrorate furnished by the Contractcr for

tho foundation masonry shall be crushed gravel or broken trap rock or granitog
and shall be frep from dust and any material detrimomtal in theo opinion of o
Englncer to tho quality of the concrete masonry; not moro than five (5) per
cont by wolght shall pass a 1/L inch mesh scroen and approximatoly five (5

por cent by wolpht shall bo rotained on a ono (1) inch mosh screone
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Section 6.i Tho concrcto misonry shall be mixed at the site of the work in

machine mixors of approved design, or with tho approval of tho Engincor, transit ,;i
mixed concrcte may be aceepted. Mixing shall bo continued wntil tho cement is o
thoroughly distributed through the canl and stone and tho consistency of tho uiij

mixture shall be such that the concrsic may bo readily placed by spading or
mechanical vibraticn, and necessary provisions shall be made for rapid handling e
to insure the concrote being placced inm its finall position before any initial sct et
commonces; therecafier the concrate shall be pretected from too rapid drying and -®
the cxposed surfaccs shell ba covered with burlap and saturated with water for e
a period of not less than five (5) days af<er pouinge

Scetion 6.5 The conerckc maseary shall be mixed in the proportions of 6,0 bags
of coment, 11LO pounds of sand and 2130 povnds of coarsc aggregate, which per—
tions and the limiting; of the water coiens to 5.6 gallions per bag of ceront
should resuit in CCn“rC\u having a comprossive strength of not less than 3,CCO
pounds in scven (7) days,
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Scction 6,6 The Contractor shall furnish and crcct all required form work to
contain the concrcte masonry within the lines and pgrades furnished by the ,
Engincer arnd to the form and dimensions shown on the contrect drawingsy and all -
form work shall include substantial bracing and tiecs to sccure the forms against
movement dwing the nlacing of the corerste, and the forms shall remain accurete
to line and grade during and aftcer the placing of the concretc masonry,

Section 6,7 ill joints in the concrete masonry; wherc shown on the contract @
drawings or made ncccssary on accoutt of construction procedure, shall be made B
and proved watertignt. Horizontal Jjoiris sholl include plestic water seal
stripsy onc~half scalecd in firsi pow 2nd the remainder projecting into the
succeeding pour,

Vertical joints shall be made with labyrinth water scal strips of corru- '@
gated vinyl plastic with L x 3 ribs as showvn on the contract drawings, The side e
with the larger number of ribs is fasitoned to the form containing the first powr, el
after stripping of forms tho cxposed ribs moka a leakproof bond between the R
succoeding pours,

Soction 6,8 Concrete masonry furnish:d and placoed wder this item will be paid . @
for by the cubic yard measured in place ir the finished work by the Enginoer and 'ifgﬂ
within thc lines and gradss shown on the contract drawings and established by S
the Engincer, thc prico tc include the cost of all labor and all materials o
oxcopt tho stcol rcinforceronta jnji

STEEL REINFCRCEMEINT ...
Iton 7, "

Section 7,1 Steel reinforcemont shall be romd deformod bars of the diameter, -
shapes and dimonsions shown on theo controct drawings and shall meet the requirce -
monts of Specifications for Rail Stcel Bars for Concrete Reinforcement, J.STM -y
Designation .=16=50 T, Beforo nlacing any rods in the concrete they shall bo :
cloancd and kept clean until the concrete is placede The specificd spacing

shown on the drawings shnll bo followed carcfully and all reds shall be held
sccurcly in placo and moverant during placing of concrcte shall be preventeda ,
411 intersecting bars shall bo wire tiods _ j

Section 7.2 Steel reinforcement will bo paid for at the unit prico bid for this L
itom., Tro Controctor!s supplicr!s delivery schodulos and weights will be L
chackod by the Engincer and the weight of tho stcol actually usod in tho work
will bo istimated for paymont,
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CCﬁT?QL OF STREAM FLQOW
It3ﬂ}_§_o

Section 8,1 The Contractwr -:-1% under this item undertake such arrangements
as may bo necessary to corlr.. spe flow in Mill Brook during the construction
operationc,

It is the inteation to +l--p the dam sie of trcos and to excavate all top
soil to exposo material. sull-',  fo» ambanimen® foundation and to trench for
the €0~inch outlot cwivert --u <5 lay ths S0.-2ach culvert pipey during this time
the Mill Broolk will follow j-- Latuetl cCurse,

Upon completion of the «-:4rol chamber and before any compacted f£ill is
placed, the Mill Srock flow :7::3 be diverted to the 60~inch culvert, The
Contractor shall furnish and - ..ce all materials required for dikonj. coffer
dams or other structures rcgu.:.d to divert tne brook water and to maintain
the flow througn tho propes:d /7-inch culvert.

Scction 8,2 Payment for all lsbor and all materials will be made at the lurmp
sum pricc bid for this iten,

ACCESS, B7'JVILLE ROAD TO DAM SITE

Section 9.1 The Contractor, uidsr this item, shall construct an access road
from the old Bondville towa rcsd near the steel bridge over 1711l Brook to the
proposed dam site as shown on the contract drawingse

Scction 9,2 The work to bo done includes clearing an area forty (LO) fect in

width to be paid for under anotner itom, grading a roadway twenty (20) feet in

vidth on the center line lceatisn shovm on the comtract drawings and furnishing
and placing a gravel surface 20 fect In width graded to the approximate contour
of the oxisting ground and to %he clcvation shown on the contract drawings.

The gravel to bo paid for wnder another itoms

Section 9,3 The Contractor chall furnish and place corrugated metal, tar
coated culvert pipe at the locations shown on the contract drawings and at such
othor locations found nccessary as the work progressos,

Section 9.4 The work to bo done under this itom will be paid for as a lurp
sumy the price bid to include all labor and all moterials except clearing and
the furnishing ond placing of tho gravel surfacc,
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ROAD FRO:1 DAM TO PARKING AREA

" Ttem 10,

Section 10,1 The Contractor under this item shall construct a roadway from
the dam site to the proposed localicn of a parking lot to bo constructed by
others, northwesterly from the northerly end of the damy as shown on the
contract drawings,

Section 10.2 Tho work to be don? includes clearing an area 4O feet in width
to be paid for under another itom. grading a2 roadway 20 feet in width on the -
center line location shown on tiao conbtrach drawangs and furnishing and placing
a gravel surface 20 feet in widhth gradad =2 ~ho .approximate contours of the
existing ground and to the clevaticns shown on the contract drawings. The
gravel to be paid for under another item.,

Section 10,3 The Contractor shall furnish and place corrugated metal, tar
nroatod culvert pipe at the locations shown on the centract drawings and at
such othor locations found nccessary as the work progresses,

Section 10,4 The werk to be done under this item will be paid for as a lump
sum, the price to includo all labor and all materials oxcept clearing and the
furnishing and placing of gravel surface, :

60 INCH CONCRITE CULVERT PIPE

Jtem I&.

Section 11,1 The Contractor shall furnish and install complete and to the
lino and grades showm on the contract drawings aboubt 173 linear feet of sixty
(60) inch inside diameter reinforced concrete culvert type pipe for the draine
age outlet through the damg the pipe shall be installed complete with flexible
jointsy roinforced concrecte anti scepage rings, all as shown on the contract

drawings,

The concrete pipe shall be equal to imerican Society for Testing Matorials
standards, shall bo & inch minimun shell thickuess and shall resist satisface
torily an uwltimato lcad of 10;000 pounds per lincar foot on the basis of threoe

odge=boaring method,

Soction 11,2 The pipe shall be manufactured with tongue and groove cnds of
such design that when laid the result will bo 2 continuous smooth and uniform
Antorior surfacc, Pipe joints shall be of a form to make possible the usc of
floxible pro moulded material, such as "Tylox! as manufactured by Homiltonw
Kent, 1o coment or othor type of rigid material and no pourcd jointing
material will be approvod for usc,

Saction 11,3 Tho Contractor shall take particular care in laying the culverb--
pipc. Tho invert of the pipec must be supported on uniisturbod original ground
for its cntire length., Excavation of the trench bottom must follew the findshod
grade of tho bottcm of the pirc and any oxcavation belew grade oxcept for tha
anti sccpage rincs and whero ondered by the Enginoer shall be replacod with

concrcto at the Contractorts expcnsa,
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Section 11,  Backfilling must be accomplishod with spccial care, Sclocted
matorial must be usod and placed in thin Zayers thoroughly compacted under
and around the pipo and against the sides ¢t the trcnch,
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Scction 21,5 To prevent scepage along the culvert pipe the Comtractor shall
construct antiscepage rings of recinforced concrote as shown on the contract
drawings. The concroto must be completely bonded to the pipe and rough lunbar
shouid be used for forms to develor maximun rosistance to any possible waber
travel, The forms must be romovod cforc erdboniment £illing progresscs.

o

. ;-.J"

Section 11.6 Poyment for the pilos culvert will be made at the wnit prico bid

per lincar foota the nrico to :ncluvds 217 laher and all materials except tho -
reinfarced conercbo antiesicpage ringe whish will be paid for at the uwait vrices -®
bid for concrete mrsonry and rewafors.ns s5ucla S

PLACING J.CSZ53 BRIDGE S

Ttem 12, 2

" e}

Section 12.)1 The Contractor shnll furnish all lobor and equipment reguired .
to sct the steel truss access bridgs os showm on the contract drawings and ex -ﬂ';j
tending from tho concrecte pier in the embaniment slope to the control chanou- "o

Soction 12,2 The bridge will be furnished at the sito of the work by tho ownex,
the bridgc frame ic approxiresly 2° 6% wide and 521 ~ Q" in length, and tho
Contractor shall verify tiacsc dimons-iowws beforo installing the pier and control

chamber, ]
L
Section 12,3 Payment for setting tho access bridec will be mede at tho Lwmp e
sum pricec bid for this itcm, the price to inciude the cost of all labors tcols RO
and oquipment excopt the bridge unit, .}s:%
.:i~.t11'
.24 INCE x 2\ I'ISH SLUICE GATE ‘e
Isom 13, R

Section 13,1 The Contractor shall furnish ard install completo the 2L x 24* U
sluico gato, gate oper‘ting stum; gulds brackets and cast iron frame and cover . @
enclosing thc goto operating nub,; ail as shown on wac contract drawings, e

",

Scetion 13,2 The sluice gate shall be self contained, havo a 2h inch square
opening, bo cast irons brenze meunvod of the 2C0 scides as monufactured by

Rodnoy Hunt, Orangoy Mass.y with adjustable wedge systom for water tighlness
undor tho anticipatod scating pressurcsa . e

e e e s ]

The gato shall be furnished with a cast iron type "F!' thimble 2Lt x 24w
squaro opcning, together with cperating stem, to bo containod within a disionce
of 23 fcot from invert of the gato to the upper surface of <he opur ting plat
form. The stom shall ke furnisked with two sots of adjustaizlo stem puiden
complete with bLoltg and wall brackets. Tho upper cnd of tho gato stem shnil
torminato in 2 gsquare orerating nut and tho stem and nut shell be enclosed in
a cast iron "gato box type" frame and cever, all as shown on tho contract
drawings,
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STOP_PLINKS Y
Lton 16, =
Section 16,1 The Contractor shall furnish and install wooden stop planks as o
shown on the contract drawings. Two complecte scts of planks shall be installed .._
and all planks shall be strcights fr2e from knets and other imperfections and L
shall bo planed two sides and both cdges to insure tighd joints between thoe .
guides and cach adjolning nlank, Hads shail be squarc, the planks sholl be of K
qifom length and 1 /2 incacs shorier than the space between the guides, o
Soction 16,2 Lurber for guides shal’ be fir or an approved oqual, cut +o ’ .\
dimensions and thon prossurc treatsds ful scal crcosote treatment at a rate o
of 16 pounds per cubic fcot will be reguircd, e
Soction 16,3 Each stop plank shall be fitted with two steol 1ift pins, 3/ :;.‘E-;
inch diamcter and about 9 inches in length, snaced as shown on the contrach 'i
drawings, holes for the 1ift pins shali be drilied before the planks are S
creosotod and one face shall be countersunk to permit driving the pins withows
splitting the surface, :
Scction 16,  rFoyment for furnishing, delivering and scetting the wooden step o
planks will be made at the lump sum™»rice bid for this item, the price to ine ' "'.“
clude all labor and all materials includizg pressure crcosote trcatment, S
| i
TRASY RLCK i
® 2]
Item 17. il]
T
Scction 17,1 The Contractor shall furnish and install complete, the two sets ;-'_7"1
of trash rack bars and brackets as shown in detail on tho contract drawings, ol
Section 17,2 The rack shall be fabricated by welding . 3/L inch diamcter stecl ;!_:
bars in the form and dircnsion showa oa “the contract drawing, mzking provision ) ,-j-f-j
for brackcts to be attached to the insid: face of the structure walls as showne :Z-j_i
Soction 17.3 Tho rack and brackets shall be painted one coat of red lead ) 3
followed by two coats of black asphait enamcla h— e o
. 9
Soction 17, Payment for furnishing, delivering and installing the trash rack™ 7 7 ﬂ
and brackets will be mado at the lurp sum price for this item; the price to in- o
cludo thc cost of 21l labor and all materials, o _ e T
. PIPE R.ILING. _ _ ~ . .
i "'r';—:;“;?;It_Qm_;té;_.-_.-- il == TS
e L e e e e L S
Section 18,1 The Contractor shall furnish and install complcte, the pipe . .. 7
railing at tho Control Chamber os shown on the contract drawings. L _
Soction 18,2 Tho railing sh2ll include- galvnilizcd,stool pipe postsy rails and _1
shall bo comploto with baso flanges, bolts ond fitdings.. Posts- shall bo =1/2 - o
inch standard stoel pipo galvanized, railings shall bo 1-1/2 inch standard siocl B
] B3-23 T T T T e
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pipe, galvanized and shall haveo eithor screw or wolded attachmont to fittings LB
ardl postse '

Section 18,3 Base flanges shall be attached to concrete using expansion shfeld
and bolts, flanges shall be set in mastic to prevent water entering under flongo
(] and :mto shields, —

. LS
. Section 18.4 Payment for furm.shn.ng delivering and erccting the pipe railing ;fi;i
- will be mado a2t the lump sum prico bid for this item and the pricoe shali in.- T
cludo all labor and all meterials including ono coat of red lcad primer and two R
s coats of black asphalt varnish paint. e
- -y
ROLD GRLVEL S

Itom 19, :

Section 19.1 The Contractor shall furnish and place as directed and as shown
on the plans and specifications, all run of tho bank gravel for a baso under
stone pavement and for the road surface across the cmbankment and on the ramps
and roadway at the wasto weirs.

B Secction 19.2 Gravel shall be clean, frece from organic mtter and from stones
larger than three inches in diamcter, For the gravel used in the road, a clay
contont to jrovide binding would be desirabley and the road gravel shall be
plaﬁ:'cd in an cxcavated trench in the compacted cmbankment and thon graded and
rolled,

K Section 19,3 .cross the waste weir soction the gravel is to be placed as a
wearing surfacce over the stone fill deposited to provent erosiony the gravel to
£111 the voids in tho stonc and to provide a re¢adily mointained grade.

Scction 19.4  Gravel for the roadway shall include some clay fines to insure :
- a binder. Gravel for the base of stone pavement and rock £ill shall be freec of . - R
= organic matter, loam and topsoil and shall be free draining, £

Section 19.5 Payment for furnishing, declivering, placing and grading road :
gravol will be paid for at the univ price bid for tiais item; the prico to in= -
clude all labory 211 material and cquipment to provide tho gravel in access ey
roads, at the dam and as may be dirccted by the Engincere e

CED/R POSTS
Itom 20,

Section 20,1 The Contractor shall furnish and sot all ccdar guard posts shown
o on the contract drawings and as may bo dirceted from time to time by the Engincoxr,

: Section 20,2 Fosts shall be scasonod ccdary locust or sprucey mocting Stato
. Highway standard spocifications, Posts shall be not less than 6~inch diameter
N at tho small end after remeval of bark, Posts shall be shaved to to an evon

: surface and r.ot loss than 5' -~ 6" in length,

B3-24
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Section 20,3 .11 posts shall be given full pressuro preservative itrcatmnms
with crcosote, pentachloronhenol sol-ation or salt solution as pur Vernons
Stato Highway specifications, using the omp%y cecll process and the volume of
retention and rethod of treatment shall meet Federal Specifications TT-W~57d
as amcndod,

Scction 20,4 Paymont will be made at tho writ price bid for this item and
shall include the cost of 2ll labor and all rnioriais required fo furnishing,
dalivuzdng aad:setting tho pests as specificd- wacluding pressurs treatmaub.

STONE P VEMENT

P e el

Section 21,1 The Contractor shall furnish and placo stone pavement for the
protoction of the embankmont at the wator line on tho upstream slope of tho
main dam and upstrecam and downstream from the concrote weir wall in the erar
gency spillway and on the siopes at the inle® and outlet cnd of the draierge
culvert and otherwisc as shown on the contract drawings; including ta2 +tou

of tho downstream slope, o .

Section 21,2 111 stone shall be hard and durable to provide protection from
alternate freezing arnd thawing. Stone at the waste welr shall be similar to
local wall stone with sixty per cent of the area covered by stoncs weighing
between 50 and 70 pownds; with smaller sionzs filling the voids,

For the cmbankment pavemsint (zip-map above and below the proposed watexr
line at clevation 1356) the pavamaoe shall be furnished and placed as dumped
rip-rap, Stonc shall be typical New England wall stonc with the voids well
£illed with smaller sized naturai or broken stons and stone encountered in
excavation rmay be used,

Section 21,3 i1l stone pavement shall be placed on a basgo of free draining
run of the bank gravel, Paverent and base shall be placed to the lines and
grades shown on the contract diawings,

It is tho intontion to place the stonc and the gravel base in a trench
excavated in the compacted cmbanicient and any attempt to place the baso and
stone as the embankment is construstad will not be acceptable. It is not the
intention to rcquire hand placemeit of the rip rap but the pawamont samlil
follow as closely as practicable the lines and grades shown on the drawings

which must result in a workmaniike and acceptable operation,

Section 21,k Payment for stone pavemen: will be made at the square yard unit
prico bid for this item and the prico shall include all labor and all material
except the gravel baso which will ba paid fér under another item and includes
the cubic yards acturlly furnishad ard placed to tho lines and grades shown ~n
the contract drawings and furnished by tho Engincor from time to time,
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, LOLMING /iND SEEDING
g Item 22, B
- Section 22,1 The Contractor shall furnish and place all loam for surfasing
the areas shown on the contrast drawirngs and as may be designated fiom tinn e
o time during the progiess of the work by the Engincer,
° e
- Section 22,2 Loam shall be acceptabtle maberizl stripped from the site vt —_—
- the deficiency marle up from Borrow. 412 lecam shall be carefully placed to the ’ '.
" lines and grades establishad and shall be raked and consolidated to the mini~ur oy
thickness shown on the drawings, . R
- A1) loamed slopes shall be sacd:d and afterwards tended to insurc a vege~ ?Z:fllj
tation protection against crosion of tac ermbankment. The placing of loam will f.:

-

T

be included under a provious scction; but thn fertilizing rwquired to inswxo &
suitablo growih of grass is to b2 donc under this scction, Ths sxrfaces to Lo

i~
seeded shall be carcfully preparced by raking and roiling. AllL weaadn, ctills, .:j*_‘fji
stones and other unsuitable moterial shall be romoved ~nd th2 lnar Zs Le 5o woaes
r ditioned with an aprroved commercial fertilizer applicd at the ratc of nav lees ‘_]
than 40O pourds per acre, ) ' ';4
Section 22,3 4 mixturo of grass sced similar to the following formuls will be w7
approved and the Coniractor shall make allowances for ting substitution of s»accial e
seod found suitable for satisfactory usc in tho particular area by the Service, o]
n For cach area of one acro, 60 pcunds of sced divided as follows shall be "
useds bRet
-:. Percnnial Rye Grass 7 pounds Ly
- Orchard Grass I » s
Hard Tcscuo L o T
e Kentucky Bluo 6 $o

: Shoop Fescue 6 n -
) Timothy 7 ]
Peronnial Red Clover L w e
White Clover L v o
Rod Top 7 ¢n R
a7
Where sceding is donc botwoen the middlec of June and the middle of Septembe=s 9
about 15 nounds of oats por acro sh2’l be addod and when planting is permiticd
after Scpterbor 15th, about 15 pounds per acre of winter ryo shall be addede 5
Soction 22, Tho Contractor shall take advantage of favorable weather and shall b
employ a method of sowing satisfactory to the Engincers The seod shall bo rakzd L
. in and the whole surfaco then lightly rciled, Sceding shall be done immedintel; 2
after the preporation of the earth surfoen unless otherwiso directed. I thers }
bo any delay, and if woeds grow in and with the grass, ho shall cut tho weods o
) boeforo they go to scod or at such {imo ag dirccied by the Engincer, If any loant :"“':Q
, is washod away or any portions of the secdced arcas are not covercd by grassy ho T
¢ shall roplace the loam, rofertilizo and resced without additional componsation, -—'*—-4
Hay or straw mulching may bo required to insuro growth, B
Section 22,5 Payment for loaming and secding will bo mado at tho unit prico -]

bid por acro of completed work as detormined by tho Engincor and shall include o)

' all labor and all matorinls, attendance and watoring, wecoding and cara. ‘ __".:
£3-26 -,
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STATE OF VERMONT
WATER CONSERVATION BOARD .
State Office Building
Montpelier, Vermont

APPLICA’I‘ION FOR CONSTRUCTICON PERMIT FOR DAM
SJ_" ,‘7 C'/\ l/(."l h\t‘u 7
£ ' Date

v . - / . EEE B " !
/4'. Lo '/,.' r /-(' N l’/(."-" e - .',-'-"/' - Tel. No.
7

Location of Structure:

Town__londonderry & Winhall Shown on USGS Quadrangle Iandond‘e' TTY
Name of Stream Mil) Brook at - inches south of Lat.
: north

1}'5;'4;;7"&:4, , 0//n"/4 C‘/vvf's"/""""énd inches east of Long.
’ wr e west
Directions for reaching site from nearest village or route intersection:

(see sketch on reverse side)

X
(New Construction) ~ (Alteration) (Repair) (Removal)
(check one or more of above)

This i{s an application for:

This pond {s to be used for:__ Public Fishine Impoundment

length area_200 peres

Dimens{ons of Pond:’ ‘width

. Maximum depth of water immediately above dam: 201

‘
Volume of water im cubic feet_4n expess aof 500,000 cubic feat

o

~

.'!_ o

v
I I I ]

. ..
' '4 AN
'

o

LA

2

.

P

RURE b A

‘_vx..'r.- K
etk Al

Total length of dam: 386! ]
:Length of spillway: __ 190" v /20! ramps_ ol each side ®
Helight of dam: 0! o
—— "o
width of top: Pry ol
v -
T
Width of base: 22061 !.'J‘ﬁ
Type of spillway construction: Concrete wair. :*:j.?
Type of dam construction: Earth £411 :t::;
Spillway section will be set on: (Bedrock)  (Gravel) (Clay) (Till) ::::::
) . (check one of above) .'
Remarks: w
P — D
» — o
. .i‘ LY ] . . " ' N
) : . /WA# / é[Q_QL( n/L_ "“«‘}
. N 1) '
o BL NN . /A ({w-« Ll e
, :'_' . L [ Signed 643‘_;((” / 7:;,\ -~ dﬂb‘aun g
e RN ey ' (owner) ]
—— ":*Name of Engineer, 1f any o
. N / -~.~'|
Note #1: Enclose with this application g :‘:'.-:
the Plans & Specifications 1
Note #2: Enclose copy of letter of notice 83-27 !—-:
. .+ .to selectmen of the town in which . NS
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VERMONT WATER RUSOURCES BOARD.. .

Hearing on Construction or Reconstruction of Dams :.’

1 ‘ Date January 29, 1965
, Name of Dam or Impundinent =  Gale Meadows Dam g'
‘ Name of Peti{tiomer -.  Vermont Department of Fish and Game ¢ .—.—i
Location - Londonderry and Winhall —-—-

x Stream - Mill Brook

Size of Drainage Area - 10.3 Square Miles

- Quantity of water to be stored - in excess of 500,000 cubic feet

Surface Area of Impoundnent -~ 200 acres

Type of Dam - Earth Fill

Brief Description of Project Explaining Its Size and Intended Use =
30" high dam -= 155" long
120' long emergency dam wysadditional 20' ramps on each side
Also has 7' high dike -- 150' long at Northeast outlet
Description of downstream conditions, hazards, etc., =
Bridge on londonderry Town Road #43 located about 1/4 mile downstream
\ of dam. =-- Vermont Route i is located about 1 3/4 miles downstream
: * of dam. :

Report of Staff -
Adequate to provide for the public safety

-

A . Determine Public Cood by the Following:
; . (a) Consideration to quality, kind and extent of agricultural
land that way be flooded. ~Mora

(v) Consideration to the effect of project upon:

1. Scenic and recreational values ~ IM/)I'COVC

2. Fish and wildlife "21/&pr¢

3. Town Grand Lists and Revenues ~~ In«pﬂ.‘DVL

4. Forest and foreat programs .__.//0 h‘ﬁ"YL@‘U’?’

5. Natural flow of watér in the stream below the dau /l/ﬂ"e

6. Hazards to navigation, fishing, bathing and other

A pudblic uses. Non e

(c¢) Investigate the question whether the cutting clean and

removal of all timber and tree growth from all or any

part of the flowage arca 1s reasonably required. —

B3-28
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Y. Ovutlet conduit and foundation for inlet Anti-seepage collars on outlet conduit, [

structure ~ 1965 looking upstream = 1965

-® . s
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v Emergency spillway weir looking upstream Emergency spillway weir looking toward ‘®
1965 left abutment - 1965 I
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Outlet conduit foundation and dam looking Emergency spillway weir looking toward )
toward left abutment -1965

Intake structure and upstream face of dam
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right abutment - 1965 C ]
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Downstream face of dam looking toward ’
right abutment - 1965
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. AGENCY OF . o '3'<:);;4
- ENVIRONMENTAL ‘ AGENCY MEMORANDUM . s
‘ - CONSERVATION : : - SUBJECT B
S ‘ MONTP_ELIER L , T Gala Meadows - Londonderry
TO: © Edward ¥. Kshos, Commtssioner, Departmant of Fioh & Game - *;‘“
FROM: Donald H. Spies, Dam Construction Engineer L ;A:9 f e fi%i
Departzent of Watar Resources : : B i R
DATE: November 17, 1972 ) ‘ ' ' ' | e {;

: The writer inspected the subject structure on November 2, 1972, This
.~ impoundwent hag two dams on: the main dsm which creates the pond and a
- reaetaining dike which prevents flood waters from passing through a saddle. . o
" east of the wain dam. The msin dem 12 an earth £111 structure with a : S Iy
o concrete box drop inlet for the primary spillway end an earth cut channel ’
. . for tha ewergency spillway. The primary spillway has stop planks to
" [ control the water level and the emergency spillway has & concrete control
" welr across the crest. There are no apillway facilities at the earth fill
"retaining dike. At the time of the inspection, this writer was unaware K
of the retaintng dika and thus only madc nn 1napection of the main dam. B '

o The dam 18 1n good shnpe. Houever, aome seepage was noted on the A
. west abutment. This may be due to water traveling along the interface L e
. between the f111 and the valley wall. There is supposed to be a cutoff o
“trench with a clay core, but it could be defective or not deep enough,

At any rate, the situation should ba nbserved for a couple of yeara to see _ib '5"
- 4f it worsens. ,_".. s ;f .: - ': . v_*‘ . T “L.l'fﬁ? SIS
. The emergency spillway needs to be cleaned out of the brush growth o e
_ ‘and debris. Also, the exit end has started to erode and should be rcgraded . R
. or backfilled with large blocky bouldera (18" to 24") , A AT S A
r‘;‘ o . !‘.
ec: Robert Collins,'Maintenance Supervisor jl;f
Richard Scars, Land Kagotiator ' LT
:'»'. ' ' B R . X -:f._1
i | T!‘
v. S
~"' | ; “ . »Z1
: o
I' - . j
B
-
o9
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v ;To.i.’ ‘ Edward F Kohoo, Commissioner,,nepartment of Fioh & Gav& v
_ Fron'“ Donald H. Spies, Enginoer. Department of Water Resourcoa e o
’ :.v..‘? . v L f‘"'.’.. wp i S R »,A‘: l"\_‘.--,‘" c;”' ® .
f % Subject’ Gale Meadows Dam - Winhall ~ SR T e e .
P : N L R v, . < 3 ‘--“ - ot ) -
f/ “on August 4, 1975 I inupected the subject structure and 'éoun'a —d
M%J* it to be in satisfactory condition.  There is.still seepage at tho ... . L
ur9° junction of the downstream £111 and the right abutment; the water = - . -
.emerges about 10' vertically from the toe. Some additional scepage ;ﬁ: S
‘was notod along the right wingwall at the outlet of the primary ~ = | = =
~spillway. The secpagoe does not zppear to be critical at this timeo, Sl
’**‘ . but should-be monitored regularly to detect changes in the naturc. ;;A =
“of the flow. - The fill:in tho goneral area appearad to bo dry and | ;1 -
firm, indzcat,ng tno soepa«c to bs locnlizod ",_;M;A. el
S The emergency upillway io in unsatisfactory condition. "The  ~Fet . oo
- grentesc problom is the scvere erosion at tho downstream end of tho - ,_‘;i
- ;exit channel. The channel needs.to be modifiod to provont tho orosion T e
oy -from working back to tha centrol section.” What remains of the origs 1. - T 4
I ninnl channel 1s heoavily overgrown with trees and brush which novnnlsy S
~ should bo cut and renoved. nowevor, it may be well to. leavo k33 &«y : )
tho 1mmodiate_£uture as a control on'tne ecrosion. w,- VT
35 '“f ~a" The principal inllway was not fully inspectcd but soomed to be 5‘?
o7 in satisfactory condition. The iron work on the bridgo should bo - .o 3
f"." chodulﬂﬁ for rc-puinting i ,tho noxt couple of yonrs. AP - o)
“_ : “j',,l., _ . ' ’_- )  y ‘.. s .:v . R . . ’_'v - "l". ‘:
’. . L . o K ,. '.A ‘-' . . s . Y . A ) ';-. ., - LYY 8 ¢ 4
:~..‘.. 4_'\'.(-,"" : '_‘ :,:(' 4., ]-',.‘«.(_ ' . : ; g 4’ s ;‘“‘;-, LIV .t . o ) !.'_'_' ':.4
. C S e l'r' - o . ,l‘l"-l. " ‘* - ‘i' RO ,I".‘,‘f .,.".: ‘ ~'>U‘""‘,\ A.;".(\‘”,‘ i ® 1
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MANAGEMENT & ENGINEERING
July 13, 1977

File
Don Spies

L ‘ﬁf RE: _ QGale Meadows Dam - Londonderry
. t ,..-. :;';x;‘ i X '-,‘.‘ T o _‘:"!, i C
- .c.. {3_-‘ )

On June ‘22, 1977,'the ‘Writeyr ‘made ‘an inspection of °
the subject structure. Basically, the dam is in the same
condition as it was last fall, except there did not appear
to be any seepage through the bluff in the emergency spillway. :

An inspection was made of the drop 1lnlet to the principal
spillway. It was found the trash rack has been rendered
almost totally useless and much of it in on the inside of
the ruser. The rack should be removed before a portion
breaks off and becomes lodges in the discharge pipe.

The replacement ror thia rack should be more heavy duty.
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C-2A Upstream face of dam looking toward right abutment .

11/19/79
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C-2B Upstream face of dam looking toward left abutment . .
Note emergency spillway weir in right background.

11/19/79
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C-3A Downstream face of dam looking from right abutment near
the toe toward left abutment - 11/19/79
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C-3B Dam crest looking toward right abutment - 11/19/79 -
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C-4A  Seep at right wingwall of service spillway outlet structure.
11/19/79

C-48 Close-up of flowing water from
seep shown in Photo C-4A above.
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C-5A Seep ot downstream end of right - 2
abutment contact line looking up- -
stream. The bottom of the rule in BN
the photo is at the top of the seep. - ..

1/19/79

C-58 Erosion zone in the natural ground between the service spillway
outlet structure and the emergency spillway discharge channel.
This view is looking upstream toward the right side of the dom.

11/19/79
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C-13A House and barn in downstream hazard area near Vermont State
Route No. 8, looking upstream - 11/19/79

C-13B House trailer in downstream hazard area along Vermont State
Route No. 8, looking upstream - 11/19/79
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Y Y C-12A Bridge over Mill Brook about 1000 feet downstream from dam,
looking downstream - 11/19/79

- C-12B View of Mill Brook just upstream of Vermont State Route No. 8,
. looking upstream - 11/19/79
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C-11A Bar of quarry-run stone formed at downstream end of emergency
spillway discharge channel - 11/19/79

C-11B Aerial overview of Gale Meadows Dam looking downstream .

11/19/79
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l C-10A Emergency spillway discharge channel looking upstream -
toward dam crest - 11/19/79 ~1
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- C-10B View of gully eroded into emergency spillway discharge -,
channel looking upstream - 11/19/79 '
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Lq_ i C-9A Emergency spillway weir control section looking toward
. left abutment - 11/19/79
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C-98B  Crack through concrete of emergency spiliway weir at change
of slope at right end - 11/19/79
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C-8B Mill Brook downstream from service spillway outlet structure.
Note service spillway structure wingwall at lower left and
emergency spillway discharge channel at upper left - 11/19/79
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Drop inlet service spillway structure and service bridge
looking from dam crest - 11/19/79

Close-up of drop inlet service spillway with trash racks in
place. Note drain port slide gate operating nut in upper
right corner - 11/19/79
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[‘_ i C-6A Aerial overview of saddle dike on northeastern part of Gale
& Meadows Pond, looking westerly toward pond - 11/30/79
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- C-6B Downstream face of saddle dike looking from right abutment.
! Note ponded water downstream of dike - 11/19/79
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This is a general list of references pertinent to dam safety

investigations. Not all references listed have necessarily been
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"Recommended Guidelines For Safety Inspection of Dams",
Appendix D of ER 1110-2-106, Dept. of the Army, Office

of the Chief of Engineers, Washlngton, D.C., 26 September
1979.

"HEC-1 Flood Hydrograph Package, Users Manual', The Hydro-
logic Engineering Center, U.S. Army Corps of Engineers,
January 1973.

"Flood Hydrograph Package (HEC-1), Users Manual for Dam
Safety Investigations', The Hydrologic Engineering Center,
U.S. Army Corps of Engineers, September 1978.

HMR 33, ''Seasonal Variations of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles
and Durations from 6 to 48 Hours,' U.S. Department of Commerce,
NOAA, National Weather Service, 1956.

HMR 51, "All-Season Probable Maximum Precipitation, U.S. East
of 105th Meridian for Areas from 1000 to 20,000 Square Miles
and Durations from 6 to 72 Hours", U.S. Department of Commerce,
NOAA, National Weather Service, 1974.

HYDRO-35, "Five-to-60 Minute Precipltatlon Frequency for the
Eastern and Central United States', U.S. Department of Commerce,
NOAA, National Weather Service, June 1977.

"Technical Paper No. 40, Rainfall Frequency Atlas of the
United States', U.S. Department of Commerce, Weather Bureau,
1961.

Design of Small Dams, United States Department of the
Interior, Bureau of Reclamation, Second Edition, 1973.

King, Horace W. and Brater, Ernest F., Handbook of
Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,
New York, 1963.

"Flood Hydrograph Analyses and Computations', EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.

"Technical Release No. 55, Urban Hydrology for Small Water-

sheds'", U.S. Department of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

F-1

DR S




uianing bat A RN M RIS e U S e St et A e A S A il i Al e el S Al
APPENDIX F

. Yy

REFERENCES L




[sng s Sudl anat &g g B ot s At el CRa’ GO B Al i AR A G N PAC AR RN S e AT RN el Rady LN aiiy 2GS ] > 3 . Pl o i 0 T

-
]

[ I
i .1:-:-':'!

e
‘I"_,'"
. B ‘i
o

I O

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

-
=

THIS SHEET TO BE FURNISHED BY
THE CORPS OF ENGINEERS




L e s e e g s w s g e sa st s et el MR Sl el sl e el A Sad Sl Sl el e el i O sl A i A el A i P I M S L) el e |

. :_._;_.J

APPENDIX E

INFORMATION AS CONTAINED IN -01
THE NATIONAL INVENTORY OF DAMS : 3;-;';-_'_,;:




PUPY "G PR NP

3

grapmeppamesn 2L | ianiasiutal ot et ubdliN

e O

AU TR W PSS S,

pras e wE

‘s o 0 ©

D-29

i o o Rl ek st b G s SU BB mlaen

2mdd

So 1 geiety “Ggint ga°1
Sefund____13%a9V1S $49+n073 0ilvy
Jall wiiklXvs WON]X VA
GuvG8_ MNOTLVLS T_nvld
da®l Legeel ~80Gh1 00°1
. Sahva ., 13439915 _ $S30%N014 vilve
Sall WOAIXN A PFLFSS S 1
gdeGo _ LiQILVILS T NYd
) 191 eyzel STEIet FRE ;
) SHNOA £3°3991S §4344014 0f1y¥
3aid WNalXVs ANALXYA -
TTBEedt T NeT LY LS T Nvid :
330 I 060 BLYHT “Zve?l 560 BEvesil -
SUAIA SYATH TgunuR 333 1a-0% Av0 d3A0 AS13%3R
1621Ivd  RMGT4L00 Kyl 0L ¥3AD AL1L00 A5YILS K143 HiuA4333Y )
30 Ja 11 SO Il NGIIVENT T afialXVn ANNLANA aialXVa | alialk94
*0UES s _ *008G __ A214100 i
(P XTY- yiit *2unl 39VEulS
005381 008581 06°5981 NOIAVA3II
Ayd 30 a0l RYTERS LARIEH INIvA WILINI

SISATYNY AL33¥S Av3 40 ANVHWNAS

6o o ¢ 0 © 6 O O
B e e s e AL chat Lint o aete Lo it intiad



o

el

VRPN

s

POV

0
-0
: _-O
-
-
2 -
! -
- )
Li
L - O
'
-
Q.. .
v
. Y(85 L0 ) [ )
LTI T [ tu+ss 51 311C%¢ .
1¢28°0T_ ) ) - O
*glgel 4 00ea® CL L3400k :
YL sy ) @
*189+s1 I 2 a 06+01 34 L3inow
ARG (L9 D ‘e
i *3Ls vl T FA G 31 L3NGy :
R XTI ) {5°0 ) T -}
G i 2s 0 $38-VS 1V 4a78°0434AH .
ag°1 3 -]
- - T T T1ivd _Avid Vouv WIIvIS —  wsliveido”
SAI1I 0T U3TTddV SOTivd i
h.°
(§ILTAOVIW INVADSS §3IVIA IdVNUS NI YoV
CONG3J3S B34 Sallin 01842 ONDIIS ¥3d 1344 IIENI Wi SALIS <
SHITLVANAA33 I14INDD3 OLLva=NY1d 31e147104 ¥C4 Auva4ns (001¥3s 20 QN3 JovHL LS 0NV A0S s¥1d

F O Y s ka0t

g o e = LS e

D-28

e rp— o oy e R Y

.-




T TN

B e

PRSI N

SR RIS

it

paryey

Sk

. 1. ST
Lo
- . - .t
. . R Y
© : : SRS -
M = FEEIR £ 00 SRR
! v v 193 L1 .
[ . . . gt @
. — (/ll c 173 9903 .
. . . - . . v . < s : [22 wwei ™.
() - . J v .lu/ . s 0 g G 0 e el T O
! P PPN CIENTN0L T 0000 ECPREIPRITOIORIIOOSIOIEIPOIDLOSTED AL AR A AR A A A A A A R L AR S AR R A R A R R AL AL KL L L BRI § e
: s 3 & : 0 N 0 - 0 s 0 ise sl T -
- i d L g v N & 0 s s 3 T ienTritT T @
g —% & 3 ) . v ) 3 0 Lo »i*% T .
. - - . - . . . 1G9 &*1 -
Q: - ¥ : R ’ N Te 1.0l ~Q
® ¢ i * M Twn ACT -
* * ¢ ‘ 4 Piwyzey ~
[+ * . . . i2n w21 -Q
: . ¢ . 0 ST Saeg—— .
Q. v : . ¢ : 1.3 515177 @
. . . . 121 5101 -
1 0 O . wﬁ.-HHJlnmdd- .
e s v - g 17y €171 -0
v s ‘ c TS O -
Y . . . . uJJmlLAUln
o : . i : i LT ©
. - O 0 urn‘Huc,—i .
v v : - 11 et
o' esccencs veevee sseee i 3501
“ . . - - . . L4 . L] . N‘U“.Jlmvtal
> . L) - L) . - - n N \wﬂlu 7
o' s s - s . - . 0 0 O 11¢ %3%3 ™~
i . . . . . . . . . s A
. 5 ; s s g . s s : TR
©:: - ‘ : : : . v - - 192 a%°2
T v . g . . - - - - {22 Go°j
o . § . - . . - - - . 122 bhe3
Q + i g v g g + 0 O i1z &4
.ﬂ. 3 vease s Tedevseesesvase A\l‘r)lic.... ..

: ; s : inl wi%3 .
o - . . 191 $i*G 6
“m O O v O . v 0 O :m.lsnmml.lullw
: . s s . . v 0 - T
- - N : : ALY - O
- L] lt Q\ - MJ.ﬂlM‘Wln .

R - L) . ) !Nﬂ%.ﬂl
o” L v v - 1 T9esE o
LA R E XN RN XX (X RN XN NN XRN N -
L St [ et B ‘0 ) L4 e . - - -
°. » L3 CJ 0 - - 0 . . . C] i3 3 &4 .°
v v L4 . » > £ v & £ [ ahxll(.ncﬂ.‘llll.‘ B
Q . . o - - . . . - - . N i 21y «@
.T . ey . > . [ 0 % & - w.u'ﬂu»cn...‘ _"
o__-, w & 7 Ad » L . & . - - - MV lﬂ.“ O
1 & O Q) 0 » . 0 . - 3 ° . 1< 953 .
_,..F . . . . - u; .I L - - . . 12 YRS .l
. . - . 3 - L] - - . - hr NOIU
o 20 3 “0 *0 *00cyt *0a0wl “0032t *3300t T *390Y “oQav, *0002 °3 ©
S (*)R0T4 C3AE2583 TWV (I3AUI3LA0 *LIIN0TINI
] Si¥  HOILVLS ()
)l ® LA
oy s v

PO ARG T 3 £l

L e vemee e seemmgne

R R R L Lot

L e el

—— o

R e Taaa ST

- .

Nt @ A~




A

v

iy

~

0 20~ ol

AN

A ol -

- WS

T MY . YWY

2 o

o it b

o i T

bl

. - et
[P . .

" Ll Ll L e

: @ m
- e !
: m
ca
. o v
= - & —
- '
1°.w
T
_ e,
-
-Q
. {
-l
. <o
o ~
1
=
o f
wo :
_o w
-9
[3
: !
-
ad 3
o
o
*3aUS 3HL 3¥V ONTLNOY WVIULSNADU CNY AIN3WdIT3IA3ZG HIV3HY 804 VWAWIINL ZaIl 3HL
*SYAUH €00°3 I IvAG3Lal 3aI4 v 3§D IS 34011vINITIVI Av3Ei5Nm00 O
NOH §¥0°0 30 TWASIINT 3414 ¥ OIS0 03407IA30 S¥Y 44VHOUYLAA W3¥3ny nJl™ JHL
! Casos x Gt o SV # " L2 P ——
i A 100 Db it Gl ey yros el o8 .




[N

T

AL
A

A AR A A S

)

Ladh A

T TMTWTATATUTLNL

- O N
: v ®
. Ty
- - lvﬂ |\|.~
7 (=] [
R
86 » - $
0311 0521 aelz 9935 AR S2§ 14 @
(AL} (Y43 oeti 062 Zerl £ dvll 30l 0711 F LA - m
£0° 000¢ 6811 0211 »3* io* 'K 54 - :
1 1A i <] w
I 1 ~ R R
C0+58 945 ONILNCYE T:Vivad 1a -~ j
I g ; 3i+Gy > Q¢
ogel a¢8 3521 ¥ 2ucel T ta - :
[ 01§ vzl 362 Zvel 682 092t oS5l 0321 L4 - P
czo° 005 F¥ 2 S LT3 TN To° $% Q!
1a - m
1 1 . A - *
20+G% VLIS SVII0GE T3asiinad 1Y -Q
T & Su*Sv 1 r -~ .
2951 36l aegt 3Ly 22il 238 da < “
A et 025l FEL) 22t 356 R 952 Swal 5 La_ -Q !
wXG® 3001 6Cel azst n3° i3 PR o
3 Ta M
5 t A .
00+G1 viS 93110uy 13 T .
j T < Goettl 1 % .
] FETH H G4 di€l %°e 3 €s . 0
RS TR 18c°y  %3ii_Gs . ~N
Snai__*8 L * 1}
P 8sil £S5t ¥hil LT 371 3% : e
¥ v8f 0°v0c l°laf  8°1S 9°ol 2*1 vs -
¢3zl SA
6588 169 3855 £5685 L19¢ sl Tly G 1y TN
2341 %A .
91 §9¢1 T v9% 1l XTH] EET T9¢t FERL 6551 45511  vA . i
1~ 69¢1~ 1 1a o
[ i - [ :
310Ad 3538 HGNUYAL S”C3 §ilf0s 1n .
T 1 3 $34 1 % - O
t 3 3 X )
i e
1 n @t
1 d
. 3 ) 3
— T ] A L LSO S
J30ile olahcisae Vaadafis m. - H
I T T R ;
3°1 I -
: t T { r . ]
5 iz )
v 3 ) e [ @ .
. . : AV0 42 do4 4Y #IVv3eE V¥ B
B0TBL=90-12 SaVG SMuUv3a 3190 S1125 *1A°F ’
TaOn9 2100=2=09=A373 :40Vuindd NOILJIJaSNI wv@ J3N W O
e

1IVALlidd NCELITASKT

o

ATC L3 ¥

oo »ne

L
A-a-q-q‘.q‘-:"--‘_-“--,.,.

AR, WL W, . WL, WLy

PRI N NN |

e,




H ----- A i “h i Wi, San S ) \':‘". Lot Wl aiadil ik Wi Ratl Gl Sl Siell ek adh St Sl St B ARt S B il S A A A" S - DA A At AN AN N AN A A Ly

G. E. Ainsworth Associates

E 20 Sugarloaf Street SHEET NO. OF
S. DIEERFIEEQS%,}.g% 373 caLcuaTen BY (5 (v DATE 2-10-8%0
one -
' CHECKED BY @44 DATE /0,/7,/50

zZi-06 —-79%1(09

SCALE

BREACH CRITERIA

b EARTH DAM
ﬁ o TOP OF DA &+ W S. AT FAILURE EL 12365

: N\ , v / [

;‘ L v \o.s B / 4 . ]
- S o _ SRR R o e i (T e
vyl DRANNPPEw \ — __/ | EL 1339

2ERS STORAGE |

L‘ bREAc.H NIDTH U('O
(w?&ox bo‘mm uom-m ofF omc,wAL VALLE.)’)

S
.]

RUL_E OF 'TH\)N\B PEP\K OU‘TFLQVJ 'SUDDEN BREACH

| Q ewTy wT

&REAC,\—\ w\D‘rH ‘+O -

Q= 9435 - y * WATER DEPTH =277
¢ AOD TIoNAL FLOW Q%REAC,H SEPARATE FEOM smu_w/\ﬂ
H . TOTAL PRoJECT D\SC-HARGE @ 'ToP oF DNV\ Ssoocéa_
LESS ANY DwvERSION Frow . Ock :
'TO’TI\L PEAK ouTFL.ow FRoN\ D/\N\ T e

:
I&I; : . Q 9%35 %L + 5500 (\L‘-s /4735 %- SAYI%-?OO %

41  HEC-! OB BREACH PRoCsPJ\N;_ SR s

5 C,AL.Q.\)L/\TION INTEP\\/A.L, = ,’Z.. Mm\n’as
i. erReEACH TIME (hr) PE A OUTFLOW (c(‘,)

z  t4o0
/-6 IS'éoo

1,85 Ar. (ISE (4. 700

o EDRV J04-1 Avaable from N sex ine_ Groton WMiss 01450 D-24




o u

t
w.
-

]
tia
b : -]
r. i - -
» 1 * . -o
3 “ aal
I
w o R
¢ -0
i © A I
3 -
E ) i
3 o @
o . o
i -4
1 .
{o ‘o !
] a
3 s 3
e ‘ol
o - . .
: 23°9 RIS *0ui§, 0371 .
SHNUH 14%3991S S43*M074 01iv3d - . . o
o Gnld WNWIX VA WRAIXVH 0
. : )
00+58_ NOILVIS T__Nvid. - . o
i o
S 200 8o gezl 0948 09°% '
{ ©. L Liviovis $40°4013 Uilva :
3 Inll ANAIXVA AN [XVa . :
0 _90eGy _ NDILVLS TNV . ) m
; ; {
! “ u
s © 203 ¢%gzgt YO0LEs 0c* 1 X -
SHNuH 14%3971§ §43*1074 9livd : $
8 ' AL W iXVd ANAIXVa . :
1 © o Qi
3 Guedl HWOLLIVIS [ TRY . . :
B . 1. '3
10 T i — N — o !
§3°3% 00°a ou*d *UCTS Tinse 000 0U°SIil 061 L
: 33AIN YNGR S$YNoR S35 13=0v A7J 43N0 A373%5°A EPT T
i 0 3817I¥s AQT4LN0 Xvs  dOL d3AS 8074100 39v8u1S A1d33 ¥1UAd333Y 40 - O !
, 30 5611 30 SAILT T ROTIVENY T afAl4va IR ANATXVW allalK9d Uilvas - :
) — . )
: L *0usS *t_ *0uss MO 13100 : ;
R *Z9ad “ursl *26s¢ 35vauls ;
1 00°69¢T 0ce8sel 00°G9¢1 NOILVA313 o
S avd 40 dl 1S383 AVYILS INIPA WILING seescsssevenese | nylg
> ) SISATINY AL3JVS <v3 i) Aavasns ) 4
RSk it i BT T R T vt & 2 4o Coria e oSt A deiiin o a vl - AL SO e i a2 2o gar daie e i dat bay
L 3
L . ] R L oy e > - S -
L (— [ et b — A had —— b e —

B

YRy

.
' e




i
i
-&
. - Q@ m
ot
" %
oo .
—ei
, S A
-0 o
L A
: ; v o
g : e}
" 3 1 ¥
s 1 - ¥ ]
3 - K . Q
r.. (s r\.hx
v . . K
h R
. 3 N AT Py S (1u°1 ] - : \ Tl
: 3 "0uis T 2% 0Jv38 JL ¢5iAa¥ . e
L E .
g : Ye32°351 ) (€52 ) '
P j "5 6 T [ 6LeG RETRIT] .
y : * (3
£ J . 1(e9°0aT ($3°% ) - *
g 4 *00.% t zgy CoelT 01 U3incy . m
p 1 — -
w.. ; Y(39°051 (£8%0 ) . o . ,
: ST I 233 s34 o1 3Inds - i W
. ‘ tQ . . e : P
b ; mm T e V(ou Gsl (1 5°0 3 I + I e
| k i *03NS % ) S36-9S IV qo¢a50Taan _ b g
. . : .
4 : . 337t 01
2 : oo T Gifid NV 1d V3uv NOTIVIS RIT17d3d9 . H
. $AST3 DT 041Nadb SOTIvA C ok
: 2
e B N S ST VR TPE T TS M R T CN T LY BT ’ &
. (G%053S u83d S¥3IL34 2I6NI) J50035 d3d L334 II8AJ NI SN04 L=
of SNILLVINgnGD ILadN023 GLiVa-NYId 3TalL114d a04 AuvakaS (adI4id 20 GN3) 4IVE0LS QVV MOT4 N¥3d f
2
\ ol
: haklan i 2t o A bt b s e
4 . L,
Wv.
: .
v
b4 .
r. .
2 ’ - - N . '
’ Ry [ - PR w P e e . . ) ’ L L : . ’
’ - . . s PR . . v a s Sy 4o —




L el S

YT

. g

vy vy

o O0

)

©o o o o

o

AL A oL Gt - 8

RN

®© a 0 0 o

°

o

- O

s iR St i
©

o ©

[

‘e ¢t
Q@
v = !
v 3 *
v Q@
v -
] - 1 . 9
o 52 » -Q . LY
0911 [T Il 1 FED Zett 525 44 - ! .
021t 062¢ gcll 9s¢ ezert sd¢ 3nll ant 3911 : L4 - : 4
a0 REIE) Gell 32110 N [ w3F ea -0 . C
i- L i o g
3 |3 A ~ r .
90«36 w15 ONIINCH I2NNymd Ty @ o
¢ i _ 03esd & » IR v
0uel 'YL 3921 oty ¢hel  ali_La - . o
0821 01¢ vt Y ehel 582 432t 03t [T S La O - v
£23° 005¢ 65l 9921 wo e £3° wse 9a . :
i=- 1 :
1 1 ) ;
GaeGw VIS '
4 <
: . 05¢1 G6L Inil 5439 9
- 0251 [ 0zet Cyy 2e¢t FE Ungl 552
- ; 3Tu® oCul 6fxl 0ect oG * ¢
~l
i [
C3+31 viIS
1 ¢
GeIsl s°1 ~ -
- JE—— 1
. _ L sy 1 gsil snil =
B CREETS 0°vdZ [°(& v lG
: 65do $1d9 005 LN [HTH 0151 Tig iic
FENE 53¢1 ST [EL3 REHR TR IETH Sitt s :
t- G§5€I- 1 14 o
1 T : e a e !
4I0AY 3530 HINOBAL S=004 Lwi1nGe Ty - -
t 1 c Sia 1 » - Q L
, l ¢ _S%is ox , !
. ia . ’
i _ho o .
h .
) a : B
— - ¢ P B SR ~ I
44370 c oluhalsiy 75av 05 Iy R .
. T T T T T T gaeeNs T T T T T .
) oot i B+
B i i U T ' :
o 5 1 ’
, v 1 v PN 5 O
! w33 40 dUL L7 ROV ¥iled v H
60Tad~90=12 *aAVG SRulV3a 379U w1125 *IA ¥ i
T4dW9 2T30=3=03~127Vd 2LADVHLIAGD NOILIIASAI w¥G Q3% v o i
:
o!
100¢ 29vd . T4449 2135=3=03-%I¥3 $10WH.ie3) NITLDVIR®L 71 A7 7 :
Ty vy T A T i A paciaiechai e s e
A,..-_
. L
el ] . ) WY R . . G Lo . Y a




[

T T Ry —— B B "ite Bt S 6 G raito it e B Sl B BNl W B S - (A B0 A At fh ARV AL AL I ra Sl A d wom s W T T N T

_ GALE MmeEaADOwWS AN

G. E. Ainsworth Associates

20 Sugarloaf Street
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"Hydraulic Design of Spillways', EM 1110-2-1603, U.S. Army
Corps of Engineers, 31 March 1965.

"Standard Project Flood Determinations', EM 1110-2-1411,
U.S. Army Corps of Engineers, 26 March 1952.
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Commerce, Bureau of Public-Roads, December 1965.

33 CFR Part 22, Final Rule, "Engineering and Design; National
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